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CHAPTER I. INTRODUCTION 
Background 
The exponential growth of technology during the past 
fifteen years has placed an increased burden on the technical 
educator. This has been particularly true with respect to the 
selection of course content materials. Because technology 
has advanced so rapidly, the educator who chose to teach 
specific skills also had to change his course content rapidly. 
The technical educator who worked hard at staying current 
and elected to teach skills-oriented courses graduated students 
who were technically capable. They were knowledgable in the 
latest skills and techniques of their trade. However these 
persons might soon be bypassed by technology unless a sub­
stantial amount of time was devoted to continuing education. 
In some cases the willingness to learn was not enough. The 
individual's technical foundation was not sufficient to grasp 
the concepts on which the newer products and skills were 
founded. 
Croy (8) referred to this point: in his study of the 
motorcycle service industry. He stated: 
Todays motorcycles are increasingly sophisticated, 
a fact that may explain why more and more motor­
cycle owners expect their dealers to perform 
repairs and maintenance. Dealers complain that 
good mechanics are very difficult to find and 
that the shortage is becoming acute. 
2 
Stephens (39) made similar comments in reference to the 
household appliance service field. 
One of the major difficulties coincident with the 
application of technology has been that of main­
tenance. As new innovations have been introduced, 
greater complexity has been added. This increased 
complexity has resulted in the need for a more intelli­
gent and better trained person to keep the product 
operational. 
An alternative to skills-oriented instruction was con­
ceptually based instruction. This method taught the "How", 
but it also encompassed the "Why". Certainly the graduate 
of a conceptually based program also had to devote time to 
the maintenance and upgrading of skills. This student, how­
ever, was better equipped to modify his techniques to fit new 
situations. This was true because he understood the fundamental 
theory as well as the practical applications of the theory as 
it related to his technical area. One approach to the con­
ceptually based approach was occupational clustering. 
The Clustering Approach 
Occupational clustering centered on the realization that 
there were certain technical trades and professional skills 
which had a common basis of tasks, techniques, and background 
theory. The application of these common theories and concepts 
to problems pertinent to students in the clustered occupa­
tions had several advantages. It provided a broader base of 
understanding and a more thorough grounding in theory. It 
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aided in the application of that theory to the skills of a 
trade. It aided in making the student a more productive and 
versatile worker in later years. These advantages were 
achieved in a shorter period of time than was possible with 
the traditional method of instruction. This resulted from 
the elimination of the redundant teaching of identical 
theory in different courses, changing only the names of the 
theorems and the units of measure as they were applied to 
different subject matter. 
These advantages of clustering were discussed by the 
authors of the EMT Program Compendium in this manner: 
,^.fundamental technical understanding relies upon a 
few principles which are applicable in several tech­
nologies. This basic tenet underlies the development of 
the research group's solution to the problem of how to 
produce a competent dual-technology student in a two-
year program. The answer is a curriculum built upon 
a series of unified concepts, concepts which are common 
both to electrical and mechanical technology. Such 
concepts must be used in concurrent courses for 
mutual support and learning reinforcement through theory 
introduction, application, and repetition of application 
in electrical, mechanical, and electro-mechanical labora­
tories. If, through the use of integrating concepts, it 
is possible for the student to use common definitions 
and terminology—rather than learn an "electrical 
language" and a "mechanical language"—he will not only 
have less material to master but a better opportunity 
for a durable learning experience, because he will have 
seen more applications of the principles, in varying 
circumstances (42, pp. 3-4). 
Another advantage of clustering was mobility. As a 
student, and later as a craftsman, the individual could 
more easily move from one technical area to another. This 
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was discussed by Baer and Roeber (1) as follows: 
Since most young people have a broad range of 
interests and capabilities, appropriate initial 
choices are facilitated by a knowledge of 
families of occupations. It is becoming more 
generally recognized that early training, even at 
the college level, should be broad enough to give 
the student the background for a group of related 
occupations. Thus he is not driven into a specific 
occupational choice before his interests have 
matured sufficiently for him to choose a field of 
work. Once hired, he has a better chance of pro­
motion if he has been trained for a group of re­
lated occupations. Should he lose his job as a 
result of adverse business conditions or obsolescence 
of the occupation, he can switch to another job in the 
same occupational family. 
The advantages of occupational clustering were countered 
by the fact that the concept was difficult to implement. 
This resulted from the unwieldy method of determining what 
technical trades should be included in the cluster, and what 
skills and theory could then be a part of the program of 
studies. The traditional approach to program and course de­
velopment involved an advisory committee of persons employed 
in the skill to be taught. With the help of the committee, a 
survey was conducted within the trade. The results of this 
survey were used as the basis for selection of course content. 
This procedure worked well when a single trade area was sur­
veyed, but the procedure became less efficient as two or 
more dissimilar trade areas were considered. 
The inefficiency of this approach resulted from the 
limited generalizability of the data from one trade to the 
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tasks of another. As additional trades were considered, 
each with its own analysis, the problems of determining areas 
of commonality became staggering. 
It seemed apparent that a more efficient method of task 
analysis procedures must be devised if the concept of occu­
pational clustering was to be effectively iirç>lemented. This 
method should provide a means of making statistically accept­
able inferences to the commonality of tasks performed by 
persons in two or more distinct aspects of an occupational 
cluster. 
Statement of the Problem 
This study was conducted to develop and describe the 
implementation of a research model to identify the common core 
of tasks in the Electro-Mechanical occupational cluster. 
Purposes of the Study 
1. To develop a procedure to assess the degree of 
commonality among the tasks performed by persons working in 
two or more different clustered occupations. 
2. To broaden the scope of task analysis to include 
frequency of task performance and an estimation of future 
performance frequency. 
3. To provide a data base helpful;to persons writing 
educational or behavioral objectives for electro-mechanical 
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technician training programs. 
4. To display the results of the data analysis in an 
easily comprehended format. 
5. To suggest modifications of the research procedure 
prior to subsequent re-use. 
Questions of the Study 
1. Is there a core of tasks or concepts that electro­
mechanical technicians have in common, regardless of the 
industry in which they work? 
2. Are there secondary cores of skills or concepts 
that two more groups of technicians have in common? 
3. If the common tasks exist, can they be separated 
statistically and placed in the appropriate core areas 
through the use of a workable analysis procedure? 
4. If commonality does exist and tasks can be separated 
do respondents feel that core size will increase in the fu­
ture compared to core size at the time of data collection? 
Basic Assumptions 
1. The respondents and the companies for whom they work 
are representative of persons and companies that did hot 
participate in the research. 
2. The respondents accurately represented the tasks they 
performed. 
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3. Specific technical tasks would continue to be short 
lived. 
4. The physical and psychological concepts upon which 
the tasks or skills were based would remain relatively un­
changed . 
5. The development of a cluster analysis would be use­
ful in the writing of performance based criteria for course 
completion. 
5. The development of cluster analysis procedures 
would be useful to other researchers. 
Limitations 
Subject 
1. The study dealt with Electro-Mechanical Technician 
Occupations. 
2. The sample was drawn from the following groups 
in this technical category: 
a) Residential Appliance Service Occupations 
b) Commercial Appliance and Equipment Service 
Occupations 
c) Business and Office Machine Installation and 
Service Occupations 
d) Industrial Machinery Installation and Service 
Occupations 
e) Automated Agri-Business Equipment Installation 
and Service Occupations 
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Geographical 
The study encompassed the State of Iowa and dealt pri­
marily with the major population centers and their suburbs. 
Time 
The study dealt with the skills of 1974 and a projection 
of skills that would be necessary five years from the date 
of the study. 
Definition of Terms Used 
The following definitions were presented to aid in com­
munication of the topics presented in the study: 
Clustering; A number of similar things grouped together 
in association or in physical proximity (51). 
Cluster Analysis;, A process wherein the similarity of 
things is judged according to a predetermined criterion or 
criteria for the purpose of grouping. 
Clustered Occupations; Occupations that are logically 
related to one another through the similarity of tasks per­
formed, concepts employed, or services provided by persons who 
functioned as a part of these occupations. 
Core Area; The subject or subjects used to form the 
central core of the core curriculum (15). 
Core Curriculum; A curriculum design in which one 
subject or group of subjects becomes a center or core to 
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which all other subjects are subordinated and upon which they 
depend for sequence (15). 
Cross-Disciplinary: Tasks• skills or concepts that are 
common to, or require knowledge of, two or more distinct edu­
cational or technical disciplines. 
Electro-Mechanical Technician; One whose experiences 
have resulted from a cross-disciplinary educational environ­
ment. These experiences may be the result of a formal course 
of study, or experience gained through on-the-job and con­
tinuing education. The electro-mechanical technician is 
qualified to perform tasks which require electrical, mechani­
cal, or a combination of these two technologies. 
Potential Respondent: A company or an individual that 
was provided with materials pertinent to the research project 
and whose response to these materials was sought. 
Primary Core; That group of activities, skills or con­
cepts which all members of an occupational cluster perform. 
The persons, objects, or equipment involved may differ from one 
clustered occupation to another, however the activities, 
skills or concepts are common across occupations. 
Respondent ; An individual that has completed and returned 
materials pertinent to the research. Specifically, these 
individuals completed and returned the response sheets from 
the research questionnaire. 
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Respondent Company; An industry, business, or service 
organization in one of the five selected occupations that 
received written materials pertinent to the research. 
Respondent companies received two types of materials : 
a) Written materials explaining the research and 
soliciting their participation in the research. If 
returned in the affirmative the company was listed 
as part of the body from which a random sample of 
participating companies was drawn. 
b) A copy of the research instrument was provided if 
the company was selected as a part of the random 
sample from the above-mentioned lists. 
Respondent Group; All respondents employed in one of the 
five areas surveyed. Five respondent groups were formed 
from the returned response sheets. 
Subsidiary Core; The group of activities, skills, or 
concepts in which members of two or more clustered occupa­
tions performed the same or similarly. Subsidiary cores 
mentioned in this paper were; 
a) Secondary core; The group of activities per­
formed by four of the five clustered occupations 
represented in the study. Five secondary cores 
were represented in the cluster analysis. 
b) Tertiary core: The group of activities performed by 
three of the five clustered occupations represented 
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in the study. Five secondary cores were repre­
sented, however more than five combinations of 
three occupations was possible. No space was avail­
able in the model to represent some of these possi­
bilities. 
c) Fourth level core: The group of activities per­
formed by two of the five clustered occupations rep­
resented in the study. Five of the ten possible 
combinations are represented in the cluster analysis. 
Technician; A graduate of a technical institute course 
of study qualified to carry out in a responsible manner either 
proved techniques which are common knowledge among those who 
are technically expert in a branch of engineering or those 
techniques which are specially prescribed by professional 
engineers; may also supervise the work of others (15). 
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CHAPTER II. REVIEW OF LITERATURE 
Introduction 
The function of this review was to provide a format for 
the presentation and comparison of this study with previous 
research. The review is presented in three sections. The 
first articles concerned the subject of task analysis, its 
origins and evolution. The second section dealt with the 
clustering concept, its impact on education and implications 
for cluster analysis. The third section dealt with emerging 
technologies. The emphasis of this section was on the sig­
nificance of clustering and cluster and task analysis in the 
development of these emerging occupations. 
An exhaustive review of any one of these sections would 
be voluminous and at cross purposes to the chapter's intent. 
For these reasons the references cited were representative of 
a time period or philosophic point of view. A final section 
of this chapter was devoted to a statement of need for research 
in one of these emerging technologies, the electro-mechanical 
area. 
Task Analysis 
What is vitally needed is an extensive survey of the 
real conditions in industry so that we may know the 
different number of different types of executives in 
existence, what they have to do, and what they have to 
know in order to perform their duties. This is a 
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bigger task than appears on the surface, but it can be 
accomplished. 
These were the comments of Edward Strong written in 
1923 (40, p. 15). His words are as valid today as they were 
fifty years ago. The need for the type of information Strong 
sought is greater today than it was in the 20's. 
In the current context of the term, task analysis came 
into being in the early years of the 20th century. Taylor 
referred to task analysis in 1911 when he wrote: 
Each job should be carefully subdivided into its 
elementary operations, and each of these unit times 
should receive the most thorough time study (41, p. 
83). 
He spoke particularly of observable tasks, carried out in 
relatively short periods of time. 
Little more was written on the subject until the early 
1920's. It appeared, however, that the topic became very 
popular at that time. Kitson wrote: 
One of the most popular subjects now engaging the at­
tention of industrial executives is job analysis, which 
is generally conceived as a process of dissecting a job 
and describing its component elements. An examination 
of the usual factory procedure shows that this dissection 
is usually accomplished by means of rough observation on 
the part of the employment manager in consultation with 
the foreman, master mechanic, or expert operator. The 
"Unit operations" thus revealed are then written up in 
a form called the job specification. These attempts at 
analysis yield results of some value,but they fail to 
bring to industry all the benefits potential in analysis 
because they are too rough and too nearly matters of 
rule of thumb (20, p. 508). 
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Kitson discussed a procedure he used in assessing the 
qualities of proofreaders. He measured the amount of work 
done by several proofreaders and developed a mean number of 
lines proofed per hour. He also recorded the eye tracking 
behavior against time for all proof readers in his sample. 
From these data he determined that good proofreaders read more 
steadily than did the poor proofreaders. He stated that the 
results of the study would be useful to: ,1) an employment 
manager, 2) an educational director [who] might utilize 
the results in the training of new workers, 3) a production 
manager as an aid in discovering the inefficiencies in an 
operation, and 4) a cost accountant in more accurately esti­
mating the cost of a new job. He concluded by writing: 
Serving as it does such a variety of functions, job 
analysis looms up as one of the truly important 
practical problems in the intensive cultivation 
of our industrial resources;...(p. 514). 
Strong approached the problem of job analysis from a 
different point. He sought to analyze the jobs of executives 
whose duties were intellectual rather than manipulative. 
His approach was to separate data about the job into six 
parts. He listed: 1) the duties of the position, 2) 
the essential qualifications, 3) nonessential but valuable 
qualifications, 4) route to the job that the official had 
pursued, 5) probable line of promotion to the job, and 6) 
recommendations and notes of any sort (p. 31). Strong 
15 
collected data through personal interview of the official, 
and the use of a comprehensive check list of tasks that the 
job might entail. 
In this and other analyses of the period, the task 
analysis procedures were aptly named,for their primary 
emphasis was on the performance of the task. Each analysis 
was performed in terms of physical movements, time, dexterity, 
and units produced. It was from analyses such as these that 
the famous Hawthorne studies resulted. 
The Relay Assembly Room experiments at the General 
Electric Hawthorne plant were prompted by prior studies of 
the effect of illumination on worker output. The results . 
of these studies were inconclusive and a further study was 
planned in a small area where girls were assembling telephone 
coils. Various aspects of the work were altered to see what 
changes in production would be effected. The results of 
several years of research indicated that productivity was 
more a function of psychological rather than physiological 
setting (49). 
The results of this study ushered in a new phase of 
job analysis; now the research centered on the job rather 
than the tasks attendant to the job. Koepke (21), Gil-
breath (12), and Fairchild (10), wrote about this topic, 
however Koepke*s work was deemed "the most comprehensive at­
tempt at occupational classification in one area which has 
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so far been reported" (50). Koepke classed the data under 
four headings: 1) identification of the operation, 2) 
the worker, 3) the work, and 4) the machine (p. 15). 
Data collected for these areas included either the 
finished product or one of the sub-assemblies or parts of the 
finished product, biographical data on the worker (age, sex, 
length of service, skill classification), physical location 
of the job, sanitation, lighting, safety precautions, and the 
type of machinery used in the work area (s). From these data 
Koepke was able to determine mean training periods for dif­
ferent types of workers in various industries, and the effect 
of outside educational agencies such as apprenticeships and 
vocational or trade schools. He found that the mobility of 
workers within a plant or from one plant to another was in 
the range of 20 per cent. This figure indicated that one 
fifth of the employees in a particular type of industrial plant 
had begun their work experience in another industry. This 
was less true in specialized trades such as printing and 
baking. 
Koepke summarized his findings by writing: 
...it is apparent that vocational guidance and 
training need to take stock of their activities. 
Since skilled trades are disappearing it would be 
far more economical both for workers and for 
vocational directors if training programs were pre­
pared with this situation in mind... (p. 33). 
17 
It is apparent from the present point in time that his 
conclusions were inaccurate. Nonetheless his analysis pro­
cedures were among the first to consider the physical set­
ting as well as the manipulative acts of employment. 
Task analysis and job analysis procedures have not 
changed radically from the 1930's to the present time. 
The statistical techniques of data manipulation have 
changed, and the questions asked have become more sophisiti-
cated, but the basic technique is fundamentally unchanged. 
This fact may be seen by reviewing the definitions of job 
analysis as they appeared in recent text material. Two 
examples from United States Department of Labor publications 
are shown below. 
As considered in this manual, job analysis is de­
fined as the process of determining, by observa­
tion, interview, and of reporting the significant 
worker activities and requirements and the tech­
nical and environmental factors of a specific 
job. It is the identification of the tasks which 
comprise the job and of the skills, knowledges, 
abilities, and responsibilities required of the 
worker for successful job performance (47, p. 6). 
This statement was supplemented by a more current 
publication of the Department which stated; 
In the analysis of jobs it is necessary to deter­
mine what jobs are and their precise limits; that 
is, where the jobs begin and where they end. The 
analyst must be able to analyze a group of posi­
tions, determine the number of jobs existing among 
the positions, and then determine the exact nature 
of these jobs. 
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Jobs should be analyzed as they exist; therefore, 
each completed job analysis schedule must report 
the job as it exists at the time of the analysis, 
not as it should exist, not as it has existed in 
the past, and not as it exists in similar estab­
lishments (48, p. 4). 
These statements should not be construed to mean that no 
changes have been made in job analysis procedures. The 
changes that have been introduced were a function of a change 
in emphasis of the research procedure. One of these change 
agents was clustering. 
Clustering 
The concept of clustering presumed that objects may 
be grouped on the basis of one or more common characteristics. 
In the biological sciences this grouping was called a Taxonomy. 
Webster (51) defined taxonomy as "orderly classification of 
plants and animals according to their presumed natural rela­
tionships. . In the social sciences and specifically in 
Education, this concept has been referred to by such terms 
as homogenous grouping, grouping, ability grouping, clus­
tering, and tracking. 
Prior to 1920 the term "Homogenous Grouping" was used 
for what is now called clustering. This subject, like job 
analysis, was not prominent in the literature in the early 
years of the century. It was in the years after World War 
I that the term ability grouping began to be used. 
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Much of the early work in this area was accomplished 
by psychologists and psychometrists. Brooke (3) discussed 
the need to group students by ability to avoid the prob­
lems that resulted from wide heterogeneous grouping. She 
presented findings and conclusions based on testing done at 
the Psychological Clinic. Although her findings represented 
a typical attitude of the period, this author takes strong 
exception to them. The conclusion supported the contention 
that manipulative ability required little or no mental 
capacity. This contention is false. She stated that: 
...children may be divided vocationally into four 
groups ; 
1. The superior children whom the world can ex­
pect to succeed at almost any undertaking. 
2. Children inferior both intellectually and 
mechanically, who must of necessity be care­
fully studied in order to give them helpful 
vocational guidance. 
3. Children of good intellect who have little 
mechanical ability. (If this mechanical de­
ficiency means a lack of intelligence, advice 
for the future will differ from that given 
if the deficiency is one of mechanical ability 
alone.) 
4. Children who have mechanical ability but are 
not intellectual. These, according to this 
study, should be fitted for work in the world 
with a minimum of training. 
An index of social proficiency to the world at large is 
the ability to earn a living. If a child, at the age of 
fifteen years, had not shown himself capable of becoming 
a constructive part of society, he should be removed 
from school and given training in a particular line. 
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If he has the intellect to profit by further academic 
work, he will have demonstrated it at this age. Mental­
ly and socially a fifteen year old is considered an 
adult. He need not go into a factory, office or shop 
in lieu of unsuccessful school progress, but, in many 
instances, may be enrolled in a Trade School, or, should 
he possess a talent, may be developed along special 
lines. 
These conclusions indicated that the sole responsibility 
for adaptation or change were placed on the student. This 
attitude has not prevailed. It has now been recognized that 
education is an evolutionary process of continual change, 
both for the student and for the educational agency. 
An approach to grouping popular in the 1940's was the 
factorial approach. An example of this procedure was given 
in an article by Cooms and Satter (6). The authors used 
this technique to analyze the relationship between various jobs 
to form job families. They based their grouping on correla­
tions computed on the number of common elements between two 
variables. In this case the elements were the skills and 
knowledges of the workers. The variables were different 
jobs. The authors evaluated the work of 70 different jobs in 
a paper mill. These evaluations were made by direct observa­
tion and interview of the employee, supervisor, and department 
head. Correlations were made on the basis on the number of 
common elements using the formula : 
^c 
r , = (6, p. 36) 
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where : 
n = Number of elements common to jobs A and B. 
c 
n^ = Number of elements in job A not in job B. 
n^ = Number of elements in job B not in job A. 
The centroid method of factor analysis was used to 
extract six factors from the matrix, leaving successively 
smaller residuals after the removal of each factor. Further 
manipulation of the matrix was accomplished to achieve the 
most appropriate positioning of the reference vectors. 
The final analysis produced data to indicate the principle 
types of jobs associated with each of the six factors. The 
factors, and representative jobs associated with each were: 
Factor A: Self Responsible Jobs 
1. employment interviewer 
2. librarian 
Factor B: Routine, Entry Occupations 
1. messenger 
2. truck driver 
Factor C: Skilled Machine Operator Jobs 
1. multilith operator 
2. multigraph operator 
Factor D: Clerical Jobs 
1. record clerk 
2. ordering and scheduling clerk 
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Factor E: 
A first order general factor in which all analyzed 
occupations were included 
Factor F: Residuals 
The authors conceded that the analysis procedure had 
definite limitations. Specifically they stated that the suit­
ability of the correlation was open to question (p. 42). 
In a discussion with Wolins^ the researcher learned 
that, although this procedure was acceptable at the time 
this research was conducted, it had been superceded by 
other methods. The use of computers in the analysis process 
allowed statisticians to use analysis procedures less de­
pendent upon computational ease of performance. 
In a researcher effort reported by Palmer and McCormick 
(29), Palmer developed a 177 item check list of job activities 
in terms of worker behaviors. These tasks included mental and 
communication activities, manual and general bodily activities, 
work correlations and general job characteristics. Palmer 
selected 250 job titles from 5000 available job descriptions. 
The jobs were analyzed on the basis of these written job 
descriptions. An initial factor analysis on five groups of 
variables identified fourteen oblique group factors which were 
Leroy Wolins, Professor of Psychology and Statistics, 
Iowa State University, Ames, Iowa. Private Communication 
June 18, 1974. 
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analyzed in a second factor analysis (p. 291). the 
analysis procedure used on these data was similar to that 
reported by Cooms and Satter. Common traits were factored out -
and these factors became the basis for trial communalities 
(sic) in a further factoring. 
Johnson (19) reported on one use of a clustering 
procedure more commonly used. This procedure was used for 
the clustering of "objects", however that term may be applied 
to one of many different things. In this instance the 
"objects" were speech sounds. 
The data that Johnson discussed were grouped according 
to a hierarchical clustering, procedure. This term implied 
that a small cluster of objects was subsumed by a larger 
cluster and that this process continued until all objects 
were encompassed in one set. The authors stated that this 
ideal was not usually met in actuality. This resulted in 
the realization that some of the items in a sub-set might lie 
outside the subsuming sub-set. This required the establish­
ment of an arithmetic function to express the amount of rela­
tionship between the two sub-sets. 
In this study the clustering was accomplished through 
two different methods called the Minimum and Maximum 
methods. The Minimum method was used to determine the 
compactness of objects between two or more sub-sets. If 
one presumes that in a given body of data there were five 
24 
sub-sets, the Minimum method allowed the researcher to de­
termine the relative distance between any pair of the sub­
sets. The Maximum method was used to determine the size 
of the entire set which encompassed all of the sub-sets. 
Johnson referred to this as the maximum diameter of the 
clusters in the clustering (p. 249). 
Johnson stated that this approach could be used to 
cluster tasks on any number of variables. Other uses of 
this analysis technique, or techniques that were quite simi­
lar, were reported by Johnson and Collier (18), Gonyea and 
Lunneborg (14), and Bousfield,(2). 
It appears that these procedures, and the procedures 
reported by Palmer and McCormick and Cooms and Satter, began 
from opposite ends of the analysis spectrum. The latter-
named researchers started with the whole body of data and broke 
it down into subsets. The former researchers started to build 
subsets with the data and continued along this line until all 
data were contained in one set. Both of these approaches 
appeared to be functional. 
Educational use of the clustering procedures permitted 
student placement and the adjustment of classes based on 
definitive criteria. The establishment of core curricula 
caused educators to critically analyze the content of their 
courses and to re-arrange units within courses of study. 
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On the other hand the use of clustering procedures caused 
educators to present conflicting views of its worth. An 
article in Overview stated: 
Ability grouping is still uncomfortably wedged 
between research and philosophy. Researchers, 
generally, take a negative view of grouping, 
pointing out its disadvantages to the individual. 
Philosophers argue the advantages of grouping 
and its effect on improving the quality of 
education (43, p. 36). 
These ambivalent feelings were directed toward ability 
grouping and the "tracking" of students according to these 
groupings. The practices of ability grouping and tracking 
have diminished and, in some instances, have been declared 
illegal. The implications for clustering as a tool in cluster 
analysis seemed more viable. Roney (34) stated; 
The great diversity of institutions and educa­
tional programs within the field of technical 
education is both a strength and a weakness. 
The strength lies in the broad range of edu­
cational services available to the public. 
The weakness is the absence of interconnections 
among the many elements in the field, and be­
tween it and the users of. its services (p. 3). 
Nelson more forcefully discussed the role of research 
in the development and growth of emerging technologies. 
He said: 
These two facts of modern life, increasingly 
rapid technological change and increasingly 
complex and interrelated technologies present 
a major challenge to technical education.... 
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This traditional technical education lag of ten or 
more years in new technologies is no longer accep­
table. The economic and social costs are far too 
great. The inefficiency is far too apparent. Now-
days a new technology may be approaching maturity 
within a period of ten years and may be of great 
importance to the nation.... 
We are beginning to be able, through technical 
occupation research, to construct advance quanti­
tative information about the developing employ­
ment opportunities in the new occupations on the 
basis of which educational planners are justified 
in funding the development of technical education 
programs in the new technology.... 
I say we can do these things now. But it is not 
easy and it is not automatic. It requires nothing 
less than a new programmatic research approach 
to emerging and rapidly changing technologies 
(27, pp. 1-2). 
Emerging Technologies 
The statements by Nelson and Roney pointed to one of 
the major stumbling blocks in the field of technical edu­
cation. Technological advancement progressed so rapidly 
that education could not stay abreast of the changes. Tech­
nologies emerged and the need for qualified workers became 
serious before education could begin to develop curricula 
for the training of the needed work force. This section 
of the review dealt with some of the emerging technologies 
and the research methods used to identify educational needs 
within these technologies. 
One of the earliest clustered technologies was re­
ported by Schill and Arnold (35). The researchers utilized 
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a modified Q-sort research technique to obtain their data. 
Course descriptions of post-high-school technical courses were 
placed on cards and respondents were asked to sort the cards 
on the basis of the course's applicability to their tech­
nology. The analysis of these data was "sufficient to 
conclude that there is a common knowledge required of the 
various technologies and the level of function within the 
technologies" (p. 50). The researchers found that the 
three areas of electronic, mechanical, and chemical tech­
nology overlapped such that a cross-disciplinary technology 
existed for each of the three possible pairs of technologies. 
Additionally, there was a core area common to all six tech­
nologies. 
Roney performed a two-part research project in the area 
of electromechanical technology. The first part surveyed 
the need for electromechanical technicians (32), the second 
part presented a two year post-high-school technical cur­
riculum (33). Data for the first phase was obtained through 
personal interviews of responsible individuals in 26 indus­
trial concerns throughout the United States. These inter­
views sought information pertinent to the present and pro­
jected need for electromechanical technicians and the edu­
cational requirements for such a person. , The results of 
these interviews pointed to "a very real immediate need for 
the electro-mechanical technician" (p. 8). 
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The second phase of the research involved the distri­
bution of a two-page questionnaire to 146 organizations that 
were thought to employ technicians. The returns from this 
mailing indicated that "a high percentage of their tech­
nicians have pre-employment training in electronics" (p. 11). 
Further comments of respondents were favorably disposed 
toward the development of the proposed electro-mechanical 
technology curriculum. The curriculum that was developed 
was predicated on; 
1. ...emphasis on electrical and mechanical 
principles rather than on specific applica­
tions of these principles. 
2. Communication skills.... 
3. A study of the interrelationship of electrical 
and mechanical elements of systems and devices.... 
4. Principles of electrical and mechanical physics 
...(p. 7) . 
Crawford (7) completed a four-step project to deter­
mine the content of Distributive Teacher Education programs. 
In the first phase of this study she developed 96 state­
ments of basic belief to form the theoretical base for 
further research. These statements were submitted to 153 
state supervisory and teacher education personnel for their 
examination and feelings concerning whether the statement 
should be used in succeeding research. These persons were 
asked to respond to these statements as they believed the 
coursework ought to be, on a 1 to 5 scale with 1 indicating 
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total agreement with the statement. The statements were 
ultimately submitted to other distributive education personnel 
and the results of their responses were used to develop three 
analyses of course content for various aspects of the distribu­
tive education teacher education curriculum. 
Rahmlow and Kiehn (31) sought to identify "either the 
actual tasks performed by nonprofessional workers engaged in 
child care services or the cognitive and affective capa­
bilities associated with effective work" (p. 4). The results 
of this study were used to formulate a cluster of knowledges 
in four areas. These areas were: 
1. Knowledge of Child Development 
2. Knowledge and skills in Use of Materials 
3. Knowledge of Physical Arrangements 
4. General Knowledge (p. 16) 
All of these areas were considered as a part of a 
category called Personal Characteristics, and all five areas 
were considered as essential to effective performance in child 
care. 
Long (24) surveyed the need for coordination in the 
Vocational Agriculture curriculum. He surveyed farm operators 
in seven types of farm operation to determine the similarity 
of knowledge and tasks performed. The seven types of farming 
were: 1) grain, 2) dairy, 3) forestry, 4) livestock, 5) 
poultry, 6) horticulture, and 7) general farming. His 
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findings indicated that there were areas of knowledge common 
to all seven areas. 
Lescarbeau (22) reported on the development of a 
consortium in which seven educational institutions formed 
a nonprofit corporation to develop and implement a curriculum 
to educate technicians for the business machine and computer 
industries. These institutions were joined by industrial ex­
perts from several business machine and computer manufacturing 
companies in the development of the suggested curriculum. 
Lescarbeau reported that; 
Highly skilled technicians must be capable of 
working closely with engineers and scientists 
and of supervising and coordinating the efforts 
of skilled craftsmen and maintenance men... 
the adequately trained electromechanical tech­
nician must have attained certain abilities, 
scientific knowledge, and technical skills. 
These have been broadly defined as follows: 
1. Facility with mathematics... 
2. Proficiency in the application of 
physical scientific principles.». 
3. An understanding of the materials and 
processes commonly used in the tech­
nology. 
4. An extensive knowledge of a field of 
specialization... 
5. Communication skills that include the 
ability to interpret, analyze, and trans­
mit facts and ideas graphically, orally, 
and in writing. 
6. The ability to get along with people 
(p. 4). 
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None of the research efforts cited in this section 
have given any consideration to the specific tasks that the 
technician might be expected to perform. Moreover, in 
several instances the technician was not considered as a 
source for input data to the research. In only one of 
these efforts, Schill and Arnold, was there any significant 
use of statistical procedure. 
The following research procedures involved a more ex­
tensive use of statistical treatment, involvement cf the 
technician in the research, concern for the specific tasks 
or concepts, or a combination of these elements. 
Christal (5) discussed the military use of and need 
for job information, and the use of job inventories. An 
Air Force job inventory was composed of two sections. 
The first section provided background data on the worker and 
his job. Such information included previous education, 
time on the job, tools used and equipment worked on (p. 29). 
The second portion was "a list of all the significant tasks 
performed by workers in the vocational area being surveyed" 
(p. 24). These inventories were administered to several 
thousand individuals at a time and the data sent to another 
agency for processing. At the processing center a record was 
generated for each respondent and the data were analyzed by 
a set of computer programs called CODAP. CODAP was an acronym 
for Computerized Occupational Data Analysis Program. The 
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CODAP programs generated a variety of analyses, however one 
of the major analyses presented a rank-ordered list of task 
statements according to the frequency of task performance. 
These data were presented in four ways; 1) the percentage 
of respondents that performed the task, 2) the average 
percent of time spent by persons performing the task, 3) 
the average percent of time spent by all respondents in 
performance of the task, and 4) cumulative sum of the 
average percent of time spent by all members. 
These data allowed curriculum specialists to determine 
at a glance a variety of information useful in the determina­
tion of formal training programs and what items could be 
deferred to individual study programs. 
Moss, et (25) reported on several studies similar 
to that reported by Johnson (19), see pp. 23-24, and by Cooms 
and Satter (6), see pp. 20-22. In these cases the "ob­
jects" were technical terms commonly used in the radio and 
television service occupations. An initial study by Moss 
and Pucel (26) was conducted to determine whether such a 
procedure could effectively produce "a conceptual map with 
fiace validity for the radio and television repair occupa­
tion" (p. 74). It was found that the procedure was ef­
fective. A second study by Smith (38) indicated that the pro­
cedure was able to discriminate between the quality of job 
performance (p. 74). A final study by Pratzner (30) 
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replicated Smith's study in a closely related occupation. 
These procedures required the use of a free association 
technique in which the respondent was given a key word and 
was asked to respond to this term by listing as many other 
associated words as he could in a given amount of time. 
These associated words were used as the base data for de­
termining relatedness coefficients. The psychological 
compactness of the resulting sub-sets was computed and the 
various sub-sets were successively subsumed by larger sub­
sets until all of the associated terms became part of one 
major set. 
Silverman (36) discussed an approach used by the 
U.S. Navy that was similar to that discussed by Cooms and 
Satter. He stated: 
Given the feasibility of describing job be­
havior in terras of task statements, the problem 
then becomes one of grouping or structuring tasks 
in a way that provides information on job-per­
formance requirements in a form suitable for 
curricula development (p. 93). 
Tasks performed by personnel under investigation were 
arranged in a data matrix and the similarities between all 
possible pairs of jobs was computed for all tasks (p. 94). 
The distances between these jobs were then displayed in a 
multidimensional space, and were also represented in a 
"phenogram". This was a tree-like figure similar to that 
used to illustrate lines of organizational responsibility. 
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Other data representations involved cluster configurations 
and inter-cluster similarities similar to those discussed 
by Cooms and Satter. 
Skouby (37) analyzed the electromechanical technician 
occupations and presented findings pertinent to curriculum 
development. He developed a questionnaire that was 
completed by technicians and their supervisors throughout 
the United States. The questionnaire asked for information 
concerning the technical areas that were a part of electro­
mechanical technology. Respondents were asked to indicate 
how frequently they used specific skills, and the primary 
technical area in which they were used. Spearman rank order 
correlation coefficients were developed from these data. 
The areas of Testing, Troubleshooting, and Analyzing were 
found to be the activities most commonly indicated by all 
respondents. 
Edwards (9) surveyed the commonality of tasks per­
formed by persons in the housing and interior design clustered 
occupations. She developed a separate questionnaire for each 
of the four occupations surveyed. Each questionnaire contained 
items unique to the particular occupation, but it also con­
tained 26 items that were common to all respondent areas. 
These data were analyzed to identify areas of importance with­
in each occupational area. The 26 in-common items were analyzed 
by the development of a 26 by 26 correlation matrix for each 
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of the four occupations. This procedure identified an ad­
vanced clerical, a routine clerical, a general maintenance, 
and a miscellaneous cluster of tasks common to all four 
occupational areas. 
Summary 
The research procedures discussed in this section have 
been of benefit to the development of curriculum and course 
content in education in general, and in several of the 
emerging technologies. Each approached the topic of cluster 
analysis from a unique position. None of these procedures 
encompassed all of the criteria that were important to this 
researcher. No single approach; 1) involved the person who 
performed the task, 2) involved technicians from several 
clustered occupations, 3) requested data on the tasks per­
formed and equipment worked oh, 4) requested data on pro­
jected task performance and equipment experience, 5) 
attempted to analyze these data to indicate common tasks as 
well as the general types of duties in which these tasks 
were performed, and 6) attempted to statistically dif­
ferentiate between tasks that were performed in common by all 
respondent groups, two or more respondent groups, and tasks 
unique to an individual respondent group. 
Because electricity and electronics were an integral 
part of the lives of all Americans, and because rapid tech­
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nological advancements were being made in the industries 
that manufacture and utilize electronic components, there 
was need for continued research in this area. 
Phillips stated that there was need for determining 
the local or statewide needs for electromechanical tech-
2 
nicians. Angus indicated that the need for electro­
mechanical technicians continued to increase while the need 
for other technicians, specifically electrical and mech­
anical technicians, had leveled off or declined. He stated 
that the reason for the demand for electromechanical tech­
nicians was that they were systems oriented and could 
view a machine or piece of equipment as a complex of inter­
related systems. They were thus able to relate their 
knowledge to the relationships between these systems as 
opposed to being technically qualified in one specialty but 
not understanding the operation of the system. 
Bushnell stated: 
We know how to improve the effectiveness of edu­
cation but we're not quite sure how to go about 
it. The problems and shortcomings indicate that 
there is a need for clearer definition of goals 
as well as a means of dealing in a coordinated 
^Donald S. Phillips. Head, Department of Technical 
Education, Oklahoma State University, Stillwater. Private 
Communication, June 15, 1973. 
2 Robert B. Angus, Jr., Manager, Field Development, Tech­
nical Education Research Centers, Cambridge, Massachusetts. 
Private Communication, June 6, 1973. 
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way with the multitude of variables which relate 
directly to the achievement of those goals. Past 
efforts at school improvement have tended to deal 
with only fragmented pieces of the total learning 
structure. Each of the sub-systems making up 
that structure must be viewed as part of a total 
system (4, pp. 11-12). 
These statements indicated a need for current and con­
tinued research pertinent to emerging occupations. The 
preceding literature citations have indicated some of the 
efforts that have been expended in analysis of clustered 
occupations. Specific interest was devoted to research in 
the electro-mechanical cluster. The limitations of many of 
the cited studies were considered, the comments of Phillips, 
Angus, Bushnell, and others were considered, and this re­
search project was designed to expand, supplement, and 
complement these research efforts and comments. 
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CHAPTER III. DEVELOPMENT OF THE RESEARCH 
MODEL AND METHODOLOGY 
Introduction 
This chapter discussed the procedures used to identify 
response categories, respondent companies, and individuals 
who were asked to participate in this research. Discussion 
included the procedures involved in the development and pre­
testing of the research instrument. Distribution of the re­
search instrument and collection of the data were also dis­
cussed. Further discussion included the data analysis pro­
cedures and the reasons for selection of these procedures. 
Identification of Electro-Mechanical 
Occupations 
The electro-mechanical technician occupation was one 
of several emerging occupations. This fact complicated the 
identification of employment areas in which electro-mechanical 
skills were performed. Persons have been performing tasks 
that require a combination of electrical, electronic, mech­
anical, refrigeration, pneudralic and other technical 
skills. The individuals performing these tasks have not been 
considered electro-mechanical technicians. Generally these 
persons were considered simply as maintenance or servicemen. 
Many sources were reviewed to determine the types of 
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occupations that might employ persons who performed electro­
mechanical tasks. The primary reference was the Dictionary 
of Occupational Titles (DOT), Volumes One and Two (46). 
Volume One provided an explanation of tasks and duties for 
each of nearly 40,000 occupational titles. Volume Two pro­
vided listings of titles and relationships between titles. 
Specific occupational titles and related titles were 
located in Volume Two. Job descriptions for these occupations 
were then reviewed in Volume One. These titles were recorded 
for later use if electro-mechanical tasks were found in the 
descriptions. 
The listed occupations were subsequently grouped by 
industry. It was found that most industries required some 
electro-mechanical expertise. In some industries the major 
emphasis was electrical and electronic. Other industries, 
automotive and farm equipment for example, were pre­
dominantly mechanical in nature. Several industries en­
compassed a more even balance of electrical and mechanical 
expertise. Five of these were selected as areas for potential 
respondents. They were: 
1. Residential Appliance Occupations 
2. Commercial Appliance Occupations 
3. Industrial Machinery and Equipment Occupations 
4. Business and Office Machine Occupations 
5. Automated Agri-Business Systems Occupations 
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The Residential Appliance Occupations considered here 
were those dealing with the major household appliances, ex­
cluding home entertainment devices. The appliances included 
furnace, air conditioner, major household appliances, and 
laundry equipment. Small appliances were excluded. 
Commercial Appliance Occupations included items such 
as freezer cases, walk-in coolers and commercial baking 
equipment. Commercial heating and cooling equipment was 
included as were vending machines and amusement devices. 
The Business and Office Machine industry in Iowa 
was predominantly sales and service oriented. Virtually no 
business machines were designed or manufactured in the state. 
Therefore the occupations considered in this category con­
centrated on the installation, service, and repair of type­
writers, calculators, cash registers, computer systems and 
associated equipment. 
Industrial Machinery Occupations were those related 
to the design and manufacture of industrial goods, or with 
the installation, maintenance or repair of the machinery 
necessary to produce the industrial goods. 
The Automated Agri-Business Equipment Occupations were 
those dealing with the installation, maintenance, or repair 
of automated grain dryers and handling systems, or other 
systems used for the collection or distribution of agri­
culturally related products. 
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Definition of Subjects 
The persons selected as respondents for this study had 
to meet two specific qualifications: 
1. They had to be employed in one of the five 
identified occupations. 
2. The individuals had to spend a portion of their 
work day actively working with equipment in their 
occupation. Full time administrators and super­
visors Were excluded from participation in this 
study. 
Identification of Subjects 
The original source for subjects was the 1970 Census for 
Iowa (45). The census identified occupational groups which 
included Electro-Mechanical Technicians but did not specifical­
ly identify them as a group. The occupations identified were 
grouped into broad categories such as Agricultural, Industrial, 
Construction, and Manufacturing. It was possible for an 
individual engaged in the production of feed, fertilizer or 
agrichemicals to be classed as an agricultural worker in one 
census analysis, and as a manufacturing worker in other 
analyses. 
The census data indicated that the majority of persons 
employed in the identified occupations lived and worked in 
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Iowa's cities. A larger volume and variety of work also 
occurred in the metropolitan areas. The agri-business occu­
pations were an exception to this generalization. 
Telephone directories of Iowa's cities with a population 
in excess of 15,000, and their suburbs, were searched for 
potential respondents. Additional Agri-Business respondents 
were sought through other sources as well. The cities 
selected were : 
1. Ames 11. Iowa City 
2. Burlington. 12. Keokuk 
3. Cedar Rapids 13. Marshalltown 
4. Clinton 14. Mason city 
5. Council Bluffs 15. Muscatine 
6. Davenport 16. Newton 
7. Des Moines 17. Ottumwa 
8. Dubuque 18. Sioux City 
9. Fort Dodge 19. Waterloo 
10. Fort Madison 
The classified sections of these directories were 
searched. This produced 950 potential respondent companies 
in the five occupational areas. Each of these companies 
was contacted by personal letter explaining the research 
project and requesting assistance in the research. Each let­
ter included a self-addressed postal card on which the 
recipient expressed his choice of whether or not he wished 
to be a part of the research project. Copies of correspondence 
materials appear in Appendix B. 
One week after the original mailing a reminder card was 
mailed to nonrespondents. A second card was mailed two weeks 
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after the original mailing to those who had not responded to 
the first card. If no response was received within three 
weeks of the original mailing the company was dropped from 
further consideration. This initial search and mailing pro­
duced 106 Residential, 39 Commercial, 66 Business and Office, 
24 Industrial, and 15 Agri-Business responses that indicated 
a willingness to participate in the research project. 
A second search for respondents centered on businesses 
in the Commercial, Industrial, and Agri-Business areas to 
bring these totals to 60 or more. Names in the Agri-
Business area were obtained from the Iowa State University 
Poultry Extension Service , and from the Directory of Iowa 
Grain and Feed Dealers (17). Additional Industrial and Com­
mercial concerns were found in the Directory of Iowa Manu­
facturers (16). A second mailing was made using these new 
names and addresses. This added 10 Commercial, 2 Industrial, 
and 15 Agri-Business names to the potential respondent files. 
A final search was made using personal telephone calls 
in place of the letter. The Directory of Iowa Manufacturers 
was again reviewed, this time by occupational category re­
gardless of city. Because many of the Agri-Businesses were 
1 Poultry Extension Service, Kildee Hall, Iowa State 
University, Ames, Iowa, 50010. Private Communication, July, 
1973. 
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located in rural areas, this procedure was especially 
necessary for this group. 
The selected companies were called, the research project 
was explained to an administrative officer of the company, 
and his assistance in the project was sought. If the 
response was positive, the company name was added to the ap­
propriate list of potential respondents. When completed the 
number of potential respondents in each of the five categories 
was as shown in Table 3-1. 
Table 3-1. Potential respondents by occupational area 
Occupational Potential 
Category Respondents 
Residential Occupations 106 
Commercial Occupations 71 
Business and Office Occupations 66 
Industrial Occupations 74 
Agri-Business Occupations 69 
Total 386 
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Selection of thé Sample 
The names of the companies were numbered in each of the 
five categories, and a random number table was used to 
select a sample of 45 companies from each area. When 
selected, the companies were called and the research project 
was reviewed. In several instances the intent of the research 
had been misunderstood and, when explained, the contact per­
son indicated that his company would not be suited for the 
research project. Other names were deleted from the list for 
various reasons and an adjusted total of 212 respondents were 
provided with copies of the questionnaire. 
Development of the Instrument 
A questionnaire was used because of the wide geographic 
distribution of respondents. Although other research ef­
forts developed separate questionnaires for each occupational 
area it was determined that the data for this study should be 
based on the responses to a single instrument. 
DOT task lists and previously conducted studies were used 
as a starting point to develop the research instrument. Addi­
tional data were obtained from text materials for each occu­
pational area and from service manuals for equipment used 
in the various occupational areas. These resource materials 
were scanned to determine the types of tasks the technicians 
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might be required to perform. These tasks were listed for 
each reference source. All task lists were merged into one 
comprehensive list and all duplicate tasks deleted. Additional 
task statements were deleted by removing the names of specific 
appliances or machines and re-writing a single statement ap­
plicable to all respondent areas. When completed this list 
totalled 256 tasks arid became the seventh section of a com­
plex pilot questionnaire. The equipment lists were also 
developed from the DOT and from the references used to 
write task statements. Items were compiled by occupational 
areas and separated into appropriate sub-groups. 
Preceding the task list were personal profile items and 
five separate lists of machines, appliances, and tools on 
which the technicians might work. One list was developed for 
each occupational area. Following the task list was a final 
section dealing with the interpersonal aspects of the tech­
nician's work. An individual respondent would complete: 1) 
the personal profile, 2) the tool and equipment section 
for the area in which he was employed, 3) the task list, 
and 4) the interpersonal relations section. 
All items except the personal profile required two 
responses per item. The first response indicated the re­
spondent's present work frequency for the item in question. 
The second response was his estimation of work frequency 
with that item five years in the future. It was estimated 
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that 1 to 1-1/4 hours would be needed to complete the 
questionnaire. 
The questionnaire was designed so that all responses 
were placed on two tear-out response sheets. When a re­
spondent completed the questionnaire the two response sheets 
were removed and placed in a self-addressed, stamped en­
velope for return to the researcher. Upon receipt of the 
response the two pages were easily checked for errors or 
missing data. When properly completed the data were 
transferred to punched cards. 
Pre-Testing the Instrument 
The pilot instrument was mailed or personally delivered 
to at least two persons in each of the five occupational 
areas. The instrument was reviewed by staff members of the 
Iowa Department of Public Instruction and Iowa State Uni­
versity. It was also reviewed by several owners, managers, 
and administrative personnel in major corporations or 
commissions throughout Iowa. 
Pilot respondents and reviewers were asked to make any 
pertinent comments concerning modification of the instru­
ment. Personal interviews were held with two pilot 
respondents and with three administrative level reviewers 
concerning the changes that should be made. The responses, 
criticisms, and suggestions of the respondents and reviewers 
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were considered and revised instrument developed. The 
revised instrument included: 1) three additional personal 
profile items/ 2) the addition of several items to the tool 
and equipment lists, 3) a re-structuring of these lists, 
4) the elimination of several items in the task list, 5) 
the total elimination of the interpersonal section, 6) the 
re-writing of this section as task statements and the in­
corporation of these statements into the task list, 7) the 
addition of task statements concerning current standards 
established for the administration of OSHA and lOSHA. 
The final instrument included the personal profile, 
the five separate tool and equipment lists, and the task 
list which had increased to 273 items. 
A copy appears in Appendix A. 
Distribution of the Questionnaire 
The original intent of the researcher had been to 
personally deliver the questionnaire to each respondent. 
It was felt that the length and complexity of the question­
naire would intimidate the respondent unless this personal 
contact and explanation was made. Two full weeks were spent 
delivering questionnaires. At the end of this period 40 
per cent of the questionnaires had been delivered and it 
was determined that the time and expense of this process 
was prohibitive. 
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The alternative distribution method involved further 
use of the telephone and the addition of a half-page cover 
letter clipped to the front of the questionnaire booklet. 
The respondent was informed that a copy of the questionnaire 
would be mailed, and he was asked to call the researcher 
to discuss any questions that arose after scanning the • 
questionnaire. The half-page cover letter recapitulated 
these instructions. A copy of this letter appears in 
Appendix B. 
Collection of the Data 
If the completed response sheets were not returned 
within two weeks, the respondent was again contacted by 
telephone. Five persons were found that had not received the 
original questionnaire. In each case a duplicate was mailed 
and received. If the first follow-up telephone call did not 
produce results a second or third call was made. 
A total of 165 responses were returned from a mailing 
of 212, a 77.8 per cent return. Nine of these were un-
salvagable, leaving 156, a 73.2 per cent useable return. The 
responses by respondent group appear in Table 3-2. 
Table 3-2. Questionnaire responses by respondent group 
Respondent Areas 
Residential Commercial Business Industrial „ Agrx-
Business Total 
Questionnaires 
Distributed 47 
Responses 
Returned 36 
Percentage 
Returned 76-6 
Unsalvageable 
Responses 2 
Usable 
Responses 34 
Percent Usable 
Responses 16.0 
40 
31 
77.5 
4 
27 
12.5 
40 
31 
77.5 
31 
14.6 
47 
37 
78.7 
1 
36 
16.9 
38 
30 
78.9 
2 
28 
13.2 
212 
165 
77.8 
156 
73.2 
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Analysis of the Data 
Each response was checked for completeness and accuracy 
as it was received. If inaccuracies or omissions were found 
the respondent was contacted by telephone to obtain the 
missing data. When checking was completed the response 
sheets were taken to the computation center where the data 
were transferred to punched cards and verified before data 
analysis began. 
A preliminary data run was made using the Statistical 
Package for the Social Sciences (SPSS) by Nie, et al. (28). 
A program called MARGINALS was employed for this run which 
provided another check on the accuracy of the key-punched 
data. The output showed seven errors in the data. In all 
cases the data were keypunched accurately according to the 
response sheets. The errors on the response sheets had not 
been found before being sent to keypunching. These errors 
were found on the appropriate cards, the errors corrected, and 
the cards returned to the data set. The response codes used 
for all questionnaire sections except the personal profile 
are shown in Table 3-3. Also included are the interpretations 
of these codes. 
The SPSS program FASTABS was used to analyze the per­
sonal profile data. FASTABS produced tabular output and 
allowed two variables to be compared with one another. 
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Table 3-3. Response codes 
Code Interpretation 
1 Never perform the task 
2 Perform the task yearly (average) 
3 Perform the task monthly (average) 
4 Perform the task weekly (average) 
5 Perform the task daily (average) 
Tables were generated to show the similarity or differences 
in responses to each of the personal profile variables. 
The tables were developed to display the data by respon­
dent groups and by respondent age regardless of response 
group. 
Analysis of the tool and equipment lists was ac­
complished by determining the mean performance frequency for 
each item, for present and projected performance. These 
data were presented in five tables, one for each occupational 
area. These tables appear in Chapter IV, pages 94-104. 
Each table presented the name of the appliance, tool 
or equipment item, and present and projected mean performance 
frequency. The difference between these two figures was 
also presented. This difference was positive, negative, or 
zero for each item. If positive, the respondents felt that 
the item would receive increased attention as time passed. 
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If the difference was negative the respondents felt that 
the item would receive less attention with the passage of 
time. No statistical treatment or inferences were made for 
these data. 
Several analysis procedures were employed on the task 
list. The first procedure calculated mean performance 
frequencies for each task item. Means were calculated for 
each of the five respondent groups and for present and 
projected task performance. 
Two additional analyses were performed using these 
means. The first of these procedures placed the task per­
formance list in descending order of performance frequency. 
The tasks list was printed with the task number and mean 
performance frequency for each respondent group. These 
data appear in rank order as Appendix E. 
The second procedure developed scatterplots of the 
mean performance frequencies of one group plotted against 
these data for a second group. Plots were produced for all 
possible pairs of respondent groups, and for present and 
projected data. A Pearson Product correlation was performed 
for each of the scatterplots. This correlation is shown 
in the lower-right corner of each plot. These scatterplots 
are presented in Appendix F. 
The third procedure was used to determine whether a 
specific task was performed by all respondent groups, by 
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none of the groups, or by one or more groups. If performed 
by two or more groups the procedure was used to identify 
how many and which groups performed the task. The logic 
of this analysis procedure is shown in Figure 3-1. The 
abbreviations used in the flowchart are: 
G.T. Greater Than 
L.T. Less Than 
EQ Equal To 
F F-test 
s.d. Standard Deviation 
A description of the logic process is contained in the 
following paragraphs. A one way analysis of variance was 
performed on the responses to each task statement, using 
the five respondent groups as independent variables. These 
analyses were performed to test the null hypotheses that there 
were no significant differences between performance frequency 
means of the respondent groups. The .05 significance 
level was set for these tests. 
The ANOVA was not necessary in some cases, for it was 
obvious that a particular task was performed frequently by 
all groups. It was equally obvious that some tasks were not 
performed at all by any of the groups. The analysis procedure 
was necessary to determine the placement of the less obvious 
tasks. With this ANOVA program it was more efficient to per­
form the analysis on all tasks rather than attempt to 
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ANOVA 
Sig eans 
DROP 
X(3.50). 1.50 
' Ail 
Means 
ean 
CORE 2. 25 G.T 3.50 
<3.50 
P(P-l)/2 
Contrasts 
^ Both 
Means G.T 
. 2.25 
X(3.50^ 
Either 
Mean G.T 
V 2.25 
X3.50V 
Scheffe 
V EQ.O 
eriphera 
Core of 
^Highest y 
/ Both 
Means G.T 
V 2.25 
\j3.501/ 
DROP 
eriphera 
Both 
Figure 3-1. Logic flowchart of cluster analysis procedure 
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separate them into sub-groups before analysis. A mean task 
performance frequency of 2.25 was rationally -selected as the 
lower limit for inclusion of tasks in the cluster analysis. 
This figure indicated that the respondent performed the task 
less than once per month but more than once per year. See 
Table 3-3 p. 52. It was reasoned that if the frequency of 
task performance between yearly and monthly it should be 
included in the cluster analysis. 
Following the ANOVA, if all five means were above 2.25, 
the task was considered part of the primary core. If the 
analysis indicated that there were no significant differences 
between means, and the means were below 2.25, the standard 
deviations were checked. It was reasoned that if the 
variability of responses was high between the respondents of 
a group the mean performance frequency would not be an accu­
rate indicator of the true performance frequency. It was 
decided that if the standard deviation was greater than 1.50 
further analysis of the data for that statement should be 
made. If the performance frequency was below 2.25, the 
standard deviation was below 1.50, and there was no signifi­
cant difference between means, the task was not considered 
further. 
If significance existed between means and some means 
were below 2.25, contrasts were made between all possible 
pairs of means and the Scheffe test was used. Rationale for 
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the use of this test was discussed later in this chapter. 
A contrast is the numerical difference between two means, 
expressed as a positive or negative value. N(N-l)/2 con­
trasts were made for each task statement. N=5, the respondent 
groups, thus ten contrasts were made as follows: 
^l''^4' ^1~^5' 
Once the contrasts had been made it was necessary 
to determine an estimate of the variance of each contrast. 
Finally a confidence interval had to be constructed around 
each contrast. The estimate of the variance was determined 
by the formula: 
c c c 
V ••• N^' (13, p. 389) 
12 j 
where 
MS^ is the Mean Square within, obtained from the ANOVA 
Cj is a constant that multiplies the j-th mean 
Nj is the number of observations in the j-th group 
The confidence interval around the contrast was deter­
mined as follows: 
$ ± «î /IJ-l'l-.fj-l.N-i '13' P- 393) 
The purpose for this procedure was to determine 
statistically that there was a difference between the means 
under investigation. The figure that resulted from these 
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calculations was divided by two and this value was added to 
and subtracted from the two means in this manner; 
If the following values are assumed: 
= X 
"2 = Ï 
then the confidence interval around was: 
X - "I to X + I 
and the confidence interval around was: 
y - I to y + I . 
Of the arithmetic difference between and was 
large and the confidence interval not excessively wide, it 
was assumed at the .05 level of confidence that a real 
difference did exist between the two means. If the difference 
between means was small and the confidence interval was wide 
enough to overlap there was reason to doubt that any real 
difference existed between the means. 
If the Scheffe test indicated that there may be no 
difference between means, and if neither mean was greater 
than 2.25, the task was not considered further for the two 
respondent groups. If both means were greater than 2.25 
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the task was considered as part of the peripheral core of 
both respondent groups. If the means were below 2.25 but 
the standard deviation was equal to or greater than 1.50 
further analysis was made. A mean value below 2.25 with 
a standard deviation greater than 1.50 indicated that some 
of the respondents must have been performing the task 
weekly or daily. 
If the task was performed frequently by some respondents, 
but not by others in a response group, other factors were 
presumed to be influencing the data. These factors notwith­
standing, the task was reconsidered for inclusion in the 
cluster analysis. Referring again to Figure 3-1, in all 
decisions regarding mean values the value 3.50 is repre­
sented, generally in parentheses. The inclusion of the 3.50 
figure indicated that the task statements referred to above 
were included in the analysis. The Scheffe test was applied 
to these means also, however the criteria for acceptance or 
rejection was based on the sum of the mean and the standard 
deviation rather than the mean alone. 
A final analysis procedure was employed on segments 
of the task list. It was found that in many of the task state­
ments where the standard deviation was equal to or greater than 
1.50 the responses were bimodally or nearly bimodally distribu­
ted. It was decided that an analysis of these responses and 
the personal profile data of. the persons making these responses 
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might be of value. A search of the data identified 42 bi-
modally distributed variables. The bimodal response codes 
were identified and a computer program was written that 
would: 1) select the proper respondent group for the task 
in question, 2) scan the responses of each respondent 
in that category to determine if one of the bimodal 
responses had been made, and if so, 3) to record the 
personal profile responses for further analysis. 
When this was completed a chi-square value was deter­
mined for each personal profile variable. These values were 
compared with a chi-square table to determine what differences 
had been found between respondents and at what levels of 
significance these differences existed. These data appear 
in Table 4-1, Pages 73-75. 
Rationale for Selection of the 
Scheffe Method 
The decision to utilize the Scheffe method was based on 
a discussion in Glass and Stanley (13) of various multiple 
comparison procedures. On page 395 the authors stated: 
The Scheffe method of multiple comparison is generally 
regarded by mathematicians as superior to the T-
method because of its generality (equal n's are not . 
necessary) and the greater sensitivity when complex 
combinations of sample means are being estimated. 
However, you will probably find greater use for the 
T-method. 
61 
An obvious criterion for the choice between use of 
the T-method or the S-method is the distribution of 
N among the J groups. A requirement of the T-method, 
which is not made with the S-method, is that the 
sample sizes are equal. Hence the T-method cannot 
be used when not all n's are equal; the S-method must 
be used with unequal n's. This dictum must be 
tempered with good sense. We shall see presently 
that if one is interested in only the differences ' 
among pairs of J sample means, the T-method is 
far superior - in terms of power to detect signifi­
cant differences and shorter confidence intervals -
to the S-method. 
The first advantage of the S-method was the fact that 
no two respondent groups in this study contained the same 
number of responses. The second advantage of the S-method 
was its lack of power and wider confidence intervals. If 
the T-method (Student's T-test procedure) had been used 
it is probable that significant differences would have been 
found where, in reality, there was very little actual dif­
ference. Because the confidence intervals developed by the 
S-method were wider than those developed by the T-method 
the difference between means had to be greater to avoid 
the overlap of confidence intervals constructed about a 
mean difference. Thus the S-method allowed the researcher 
to be even more confident that the differences represented 
by the cluster analysis were real, rather than merely 
statistically significant. 
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Summary 
Five industries were selected as respondent groups for 
this study. They were; 1) Residential Appliance Occupa­
tions, 2) Commercial Appliance Occupations, 3) Industrial 
Machinery and Equipment Occupations, 4) Business and Office 
Machine Occupations, and 5) Automated Agri-Business Systems 
Occupations. A respondent for this study had to be employed 
in one of these areas and had to spend a portion of his work 
day actively working on the type of equipment found in that 
occupational area. 
Respondents were drawn randomly from a pool of indi­
viduals willing to participate in the study. Questionnaires 
were given to 212 individuals, 156 of which, (77.8 per cent), 
submitted returns that were useable for data analysis. 
The data were checked for accuracy, keypunched into com­
puter cards, and several computer procedures employed to 
check the accuracy of the keypunching, and to analyze the 
data. The major analysis procedure was performed to sepa­
rate tasks into appropriate segments of a cluster analysis 
model. 
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CHAPTER IV. FINDINGS 
Introduction 
The objectives of this study were: 
1. To develop and implement a proceudre whereby the 
tasks performed by persons working in two or more 
clustered occupations may be assessed to deter­
mine their extent of commonality. 
2. To include within the scope of the investigation 
the frequency of task performance at the present 
time and to project how performance frequency 
may change in the near future. 
3. To display the results of these data analyses in 
an easily comprehended format. 
4. To suggest modifications of the research procedure 
prior to subsequent re-use. 
The data pertinent to these objectives were presented 
in Figures 4-1 and 4-2. Figure 4-1 presented the Present. 
Cluster Analysis and Figure 4-2 presented the Projected 
Cluster Analysis. These representations were explained in 
detail in subsequent pages of this chapter. The analyses 
used to develop these figures were discussed in Chapter III. 
The data presented in this chapter were pertinent to 
the first three of these objectives. Suggested modifications, 
the fourth objective, were presented in Chapter V. 
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Results of the Task List 
The primary core, tasks performed by all respondent 
groups, was at the center of Figures 4-1 and 4-2. Surround­
ing the primary core were four groups of five subsidiary 
core areas. The small core areas lying closest to the 
primary core, called secondary cores, represented the 
tasks performed by four of the five respondent groups. The 
next group of cores, tertiary cores, represented the tasks 
performed by three of the five respondent groups. The third 
group of core areas represented tasks performed by two respon­
dent groups, and the final series of areas presented tasks 
that were unique to each of the five respondent groups. These 
tasks were represented by numbers from 1 to 273. The numbered 
task statements may be found in Appendix C. 
Reference was made in Chapter III to the reconsideration 
of some items whose performance frequency was low, but whose 
standard deviation was high. If this re-consideration 
indicated that the task should be included in the cluster 
analysis, it was added to the appropriate cluster segment. 
The tasks added in this way were separated by a dashed line 
from tasks performed more frequently. 
The circles which represent the five respondent groups 
were designated by number. These designations are: 
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253* 
45, 
198  
11) 
. 222 
•^29. 
•^33, 34, 
9?:l-2)' 38. 44*)^ 
112. 214 \ /125, 126, 128. 133, 
*^34, 140, 174, 183, 
26 , 53 \ /l88, 189, 199, 201, 
lUiA, , aia/V ^m, ii7, 12:1, i;tr, 
IHI. 
* Items appear in other sections of the diagram, indicated by the number in parentheses. 
Figure 4-1. Occupational cluster analysis (present) 
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1. Residential Appliance Occupations 
2. Commercial Appliance Occupations 
3. Business and Office Equipment Occupations 
4. Industrial Equipment Occupations 
5. Automated Agri-Business Equipment Occupations 
Figure 4-1 had a primary core of 72 tasks. The sub­
sidiary core areas included an additional 77 tasks. These 149 
tasks represented 54.6 per cent of the task list submitted 
to the respondents fôr their consideration. These core tasks 
were grouped into nine general categories: 
1. Diagnostic 
2. Maintenance and Repair 
3. Measurement 
4. Clerical 
5. Interpersonal 
6. Admini strative 
7. Instructional 
8. Safety 
9. Miscellaneous 
Typical task items to be found in these categories were: 
Diagnostic ; 
1. Locate and test system components, 
2. Refer to circuit schematics, engineering drawings, 
assembly drawings. 
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3. Inspect slides, gibs, keyways and carriages. 
4. Test motor windings and pumps. 
Maintenance and Repair; 
1. Remove, repair and replace defective components 
such as switches, relays and solenoids. 
2. Disconnect electrical, hydraulic, or pneumatic con­
nections before performing maintenance. 
3. Repair or replace shafts, bearings or seals. 
4. Adjust equipment controls to meet manufacturer's 
specifications. 
5. Make up or replace wiring harnesses. 
Measurement; 
1. Use a feeler gauge, dial indicator, or other pre­
cision measuring device. 
2. Measure or adjust flow rates through a circuit. 
3. Make all necessary adjustments to internal 
controls. 
Clerical ; 
1. Write purchase orders or requisitions 
2. Write or type business letters, reports, bills, or 
other correspondence. 
3. Maintain time, service, or production records. 
4. Supervise the budget and cost control for a 
department. 
Interper sona1: 
1. Perform your work as part of a team. 
2. Work cooperatively with customers, supervisors, or 
other employees, even though you are under pressure. 
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3. Work with agitated or angry customer, supervisor, 
or employee. 
Administrative : 
1. Act as a consultant to other service personnel. 
2. Recommend changes in work procedures. 
3. Interpret job specifications, work procedures, 
or company policy to others. 
4. Analyze or resolve work problems between employees 
or between employees and management. 
5. Develop work schedules for self or for others. 
Instructional: 
1. Instruct others in the proper method of testing or 
troubleshooting. 
2. Train new employees, or re-train and upgrade the 
training of present employees. 
Safety; 
1. Develop a safety program for your business, or work 
site. 
2. Enforce safety regulations. 
3. Be aware of OSHA standards. 
4. Perform safety inspections. 
Miscellaneous ; 
1. Understand the organizational structure of your, 
or a customer's business. 
2. Function as a team leader 
3. Improvise when regular diagnostic or maintenance 
procedures fail to locate or solve a problem. 
4. Promote confidence in your product, service, 
company, or self. 
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In addition to this primary core area, there were tasks 
common to four, three, or two of the five groups. Generally 
these items could be included in one of the first eight of 
the foregoing categories. They were not included as primary 
core tasks because the statement referred tc something that 
was not performed at all, or was performed very infrequently 
by the respondents of one or more respondent groups. Task 
statement 32 is an example. The statement read: purge air, 
water, or other impurities from hydraulic, air conditioning, 
or pneumatic systems. This task was performed quite frequently 
by respondents in the Home Appliance, Commercial, Industrial, 
and Agri-Business areas. It was performed infrequently or not 
at all by Business and Office respondents. 
Respondent groups also indicated tasks that were unique 
to their occupational area. The largest of these was in the 
Business and Office category. The respondents performed 
tasks in three categories not previously mentioned: 
1. Linkages and Levers 
2. Transistor, Solid State and Logic Theory 
3. Drive Systems 
Representative task statements in each of these cate­
gories were as follows: 
Linkages and Levers: 
1. Measure or adjust linkage distances of simple or 
compound lever systems. 
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2. Understand the difference between different classes 
of levers. 
3. Measure or adjust the operation of rotary lever 
systems. 
Transistor, Solid State and Logic Theory; 
1. Understand transistor theory, including common 
base, common emitter, and common collector designs. 
2. Troubleshoot or replace logic gates or associated 
circuit components. 
3. Perform circuit tests on printed circuit boards. 
Drive Systems; 
1. Understand the theory of escapement or other inter­
mittent motion systems. 
2. Inspect, clean, adjust, or repair smooth wheel 
drive mechanisms-
The data in Figure 4-2 were represented similarly to those 
in Figure 4-1. Eighty-eight tasks were presented in the pri­
mary core of Figure 4-2, an increase of 16 items from the 
core tasks of Figure 4-1. A total of 185 tasks were pre­
sented in the Projected Cluster Analysis. This was an in­
crease of 36 items over the Present Cluster Analysis, and 
represented 67.7 per cent of the task list. No statistical 
measure existed to test the significance of this difference. 
Five of the 16 additional tasks moved to the primary core 
from subsidiary core areas. In the Present Cluster Analysis 
task 31 was shown as a task unique to Business and Office 
respondents. Task 102 was a reconsidered item in the combined 
Residential-Commercial core. Tasks 115 and 116 were re-
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Figure 4-2. Occupational cluster analysis (projected) 
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considered items in the Residential-Industrial area. And 
task 222 was a reconsidered item unique to the Industrial 
cluster. The 11 remaining tasks were not represented in 
the Present Cluster Analysis. These were tasks numbers 13, 
40, 54, 56, 139, 157, 227, 233, 236, and 244. Although 
these statements could be classified under the nine 
categories discussed earlier, all tend to suggest super­
visory activities. These data indicated a need for increased 
emphasis on the interpersonal and administrative aspects of 
work. Technical expertise notwithstanding, these areas seemed 
important to professional success. 
The final analysis procedure sought to find supple­
mentary data to explain the bimodal response distribution 
to 42 task statements. The bimodal response codes were 
determined for each statement and the respondent groups which 
indicated the bimodal response were identified. An analysis 
of the personal profile data was made for members of the 
identified response groups for the target responses. Table 
4-1 presented the number of each analyzed task statement 
and the respondent group that indicated the bimodal responses. 
Also presented was the personal profile variable or variables 
that were significantly different for the respondents who 
indicated each of the bimodal responses. The level of signifi­
cance and a discussion of the response differences were pre­
sented in the final columns of the table. 
Table 4-1. Significant personal profile variables associated with bimodally distributed task 
responses 
Task 
Number 
Respondent 
Group 
Profile 
Item 
Level of 
Significance 
Discussion 
7 
8 
9 
9 
11 
19 
19 
19 
22 
22 
27 
31 
33 
39 
43 
43 
Industrial 
Industrial 
Industrial 
Residential 
Industrial 
Industrial 
Industrial 
Industrial 
Residential 
Industrial 
Industrial 
Business 
Business 
Completed O.J.T.? 
Completed 
Apprenticeship? 
Location 
of work 
NO SIGNIFICANT 
.05 
Completed O.J.T.? 
Job Responsibility 
Completed 
Apprenticeship? 
NSD 
NSD 
NSD 
Completed 
Apprenticeship? 
I t  
First Position Held 
.05 Performed more often if response was Yes 
.05 Performed less often if response was Yes 
.01 Performed less often if response was Yes 
.05 Performed more often if response was Yes 
DIFFERENCE FOUND (NSD) 
Performed more often if response was 
Combination 
,02 Performed more often if response was Yes 
,05 Performed more often for higher job 
classifications 
.05 Performed more often for higher job 
classifications 
,01 Performed less often for higher job 
classifications 
.01 
.07 
.05 
Performed less often if response was Yes 
Performed less often if response was Yes 
Performed more often by higher position 
held 
Table 4-1 (Continued) 
Task Respondent Profile Level of 
Number Group Item Significance 
44  Business First Position Held .01 
44 Business Job Responsibility .05 
56 NSD 
59 NSD 
83 Industrial Years in Present .05 
Position 
87 Residential Completed .05 
Apprenticeship? 
88 Agri-Business Location of Work .05 
92 Residential Completed .05 
Apprenticeship? 
93 NSD 
105 Residential First Position Held .01 
113 NSD 
115 NSD 
133 Business Location of Work .02 
134 
188 
189 
NSD 
NSD 
NSD 
Discussion 
Performed more often by higher position 
held 
Performed more often by higher position 
held 
Performed less often for longer time in 
position 
Performed more often if response was Yes 
Performed more often if response was 
Your Place of Business 
Performed more often if response was Yes 
Performed less often for higher position 
held 
Performed less often if response was 
Combination 
Table 4-1 (Continued) 
Task 
Number 
Respondent 
Group 
Profile 
Item 
Level of 
Significance Discussion 
209 
226 
228 
229 
232 
244 
249 
250 
251 
255 
264 
265 
265 
266 
267 
273 
Agri-Business 
Agri-Business 
Industrial 
Business 
Industrial 
Industrial 
NSD 
NSD 
Completed O.J.T.? 
Completed O.J.T.? 
NSD 
NSD 
Completed O.J.T.? 
Location of Work 
NSD 
NSD 
NSD 
Completed 
Apprenticeship? 
Years in Present 
Position 
NSD 
NSD 
NSD 
.05 
.05 
.05 
.01  
.01 
Performed less often if response was Yes 
Performed less often if response was Yes 
Performed more often if response was Yes 
Performed more often if response was 
Combination 
Performed less often if response was Yes 
.02 Performed less often for longer time in 
position 
in 
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Findings Related to the Data Collection 
Process 
Extraneous items 
During the development of the questionnaire, decisions 
had to be made concerning the relevance of items for inclu­
sion in the questionnaire. The goal was to include all 
pertinent materials and to exclude all irrelevant ma­
terials. The degree to which this goal was accomplished was 
inferred from the responses to the questionnaire items. Only 
two items were found that could be considered extraneous. 
These were items that no one worked on or tasks that were 
not performed by any of the respondent groups. These two 
items were in the commercial tool and equipment section. 
Commercial respondents indicated that no one worked on 
laundry ironers or folders. All other equipment items and 
task statements received some positive responses. Although 
responses from each respondent group indicated tasks that 
the group did not perform, the tasks were performed by other 
respondent groups. In most instances if one of the respondent 
groups indicated a particular task was not performed by that 
group the responses for other groups was also quite low. 
Missing questionnaire items 
Respondents in each response group added equipment 
items that had not been included in the questionnaire. The 
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largest list of additional items came from the Agri-Business 
respondents with nineteen items. Residential respondents 
added eighteen items and the Industrial respondents listed 
seventeen additional items. Business and Office respondents 
added fifteen items and Commercial respondents listed eight 
additional items. Respondents did not list additional items 
in the task list. 
Distribution of the questionnaire 
Of the 85 personally delivered questionnaires, 69 were 
returned. Of the 127 remaining questionnaires 96 were 
returned. Using these data a chi-square value of 0.92 
was calculated relative to the difference in rates of return 
due to these distribution methods. It appeared that no 
significant difference existed between these methods, for a 
chi-square value of 3.841 was necessary for significance at 
the .05 level. 
Specific Findings 
Results of the personal profile 
The responses of the personal profile items were analyzed 
by respondent group and respondent age. Tables 4-1 to 4-16 
presented the results for each of the variables that were 
pertinent to this study. The questionnaire was developed as 
a part of this research model and also as a data gathering 
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device for a research report to the Iowa Department of Public 
Instruction. All personal profile data were summarized in 
that report. 
Respondent groups and age groups were represented nu­
merically in the following tables. The five respondent groups 
were identified by number as follows; 1) Residential, 2) 
Commercial, 3) Business and Office, 4) Industrial, and 5) 
Agri-Business. Respondent age groups were represented by 
the numbers: 1) 21-25, 2) 26-30, 3) 31-35, 4) 36-40, 
5) 41-45, 6) 46-50, 7) 51-55, 8) 56-60, 9) 61-65, and 
10) over 65. In discussion of these data, age groups 
were condensed from 10 to 5 by grouping 1 and 2, 3 and 4, and 
so on. 
The age of respondents was represented in Table 4-2. 
The mean age of the respondent groups ranged from 35.1 years 
for the Industrial respondents to 46.1 years for the 
Residential respondents. The mean ages of the other response 
groups was 38.4, 34.5, and 41.6 for the Commercial, Business 
and Office, and Agri-Business groups respectively. 
The number of years of employment in the trade by occu­
pational area was shown in Table 4-3. These data indicated 
that the Industrial respondents were also the youngest with 
respect to the number of years in the trade. The mean for 
this group was 10.6 years. The oldest group in years of 
experience was the Residential group whose mean years in the 
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Table 4.2. Respondent age by occupational area 
Respondent Occupational Area 
Age 1 2 3 4 5 
20-25 1 3 3 7 2 
26-30 1 2 8 3 3 
31-35 5 6 10 8 3 
36-40 4 4 2 5 5 
41-45 5 3 5 4 4 
46-50 6 2 1 4 4 
51-55 6 4 1 3 5 
56-60 2 3 1 - 2 
61-65 , 2 - . - 2 -
Over 6 5 2 - - - -
Totals 34 27 31 36 28 
trade were 15.2. The Agri-Business respondents were next 
most senior with 14.7 years, followed by 13.8 and 10.7 
years for the Commercial, and Business and Office 
respondents. 
The respondent's completion of an apprenticeship train­
ing program was represented by the data in Tables 4-4 and 
4-5.' These data were presented in formats similar to the 
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preceding tables. Nearly 44 per cent of the respondents 
indicated that they had completed an apprenticeship program. 
Table 4-3. Years in the trade by occupational area 
Years in Occupational Area 
the trade 1 2 3 4 5 
Less than 1 1 - 1 1 1 
1-2 - 1 3 2 1 
3-4 1 2 1 6 2 
5-6 3 3 3 3 1 
7-8 5 4 6 4 3 
9-10 1 - 5 5 -
11-12 - 3 2 3 3 
13-14 2 1 2 1 1 
15-20 8 3 6 7 5 
Over 20 13 10 3 4 11 
Totals 34 27 31 36 28 
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Table 4-4. Apprenticeship training by occupational area 
Completed Occupational Area 
Apprenticeship 1 2 3 4 5 
Yes 17 13 18 11 9 
No iZ 11 il 25 
Totals 34 27 31 26 28 
The Business and Office respondents reported the highest 
percentage at 58.1. Next highest was the Residential group 
with 50 percent, followed by the Commercial, Agri-Business 
and Industrial groups with 48.1 per cent, 32.1 per cent, and 
30.6 per cent respectively. 
These data may legitimately be questioned, for no formal 
apprenticeship program existed in some of these response 
groups. The respondents may have interpreted the term 
apprenticeship with on-the-job training. The Business and 
Office respondents ranked highest in both of these tables, 
however there was a discrepancy in the two tables between 
the responses of the other four respondent groups. 
When grouped according to respondent age the 61 and 
Over group ranked highest in apprenticeship training. Three 
of the six respondents indicated completion of an apprentice­
ship program. The remaining four groups in descending order 
are: 41-50 (47.3 per cent), 21-30 (45.4 per cent), 51-60 
(44.4 per cent), and 31-40 (38.4 per cent). 
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Table 4-5. Apprenticeship training by respondent age 
Completed Respondent Age 
Apprenticeship 1 2 3 4 5 6 7 8 9 10 
Yes 
No 
Totals 
These data may indicate the trend toward college edu­
cation at the end of World War II. The respondents in the 
middle age brackets indicated the lowest percentage of 
persons completing apprenticeships. 
The respondent's completion of an on-the-job training 
program (OJT) was reported in Tables 4-6 and 4-7. These 
figures indicated that 83.8 per cent of the Business and 
Office respondents participated in an OJT program. The 
Commercial respondents reported that 74 per cent had partici­
pated in an OJT program, followed by Residential (55.8), 
Industrial (55.5), and Agri-Business (42.8). 
When viewed from respondent age, the 61 and Over group 
reported 100 per cent participation in on-the-job training. 
Next in order were the 21-30 respondents with 72.7 per cent 
participation, followed by a 60.5 per cent figure from the 
41-50 age group. The last two groups were the 31-40 group 
which reported that 59.6 per cent of its 52 respondents had 
4 11 12 8 11 
i?. _6 ^ 12 
16 17 32 20 21 
7 8 4 1 2 
10 _! _1 ^ 
17 19 8 4 2 
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Table 4-6. On-the-job training by occupational area 
Completed Occupational Area 
OJT 1 2 3 4 5 
Yes 19 20 26 20 12 
No M _1_ _5 _6 
Total 34 27 31 36 28 
participated in an OJT program. The 51-60 group reported 
the lowest rate, 48.1 per cent. 
Table 4-7. On-the-job training by respondent age 
Completed Respondent Ave 
OJT 1 2 3 4 5 6 7 8 9 10 
Yes 10 14 24 7 13 10 9 4 4 2 
N o  6 3 8  1 3  8 7  1 0  4 - -
Total 16 17 32 20 21 17 19 8 4 2 
The number of years of technical education completed by 
the respondents was shown in Table 4-8. The years of . 
technical training was a composite total of military service 
schools, schools or short courses attended as a civilian, or 
the time spent in technical training institutes such as area 
vocational schools and private or commercial schools. 
The figures in Table 4-8 indicated that Residential 
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Table 4-8. Years of technical education completed by 
occupational area 
E^Scaiioi occupational Area 
Completed 1 2 3 4 î 
Less than 1 12 18 5 19 21 
1-2 10 5 20 10 3 
w
 1 8 3 6 3 2 
5-6 4 1 - 3 1 
7-8 - - - 1 
9-10 - - - 1 -
More than 10 — - - — 
-
Totals 34 27 31 36 28 
respondents participated in the longest period of technical 
education- These respondents reported a mean of 2.1 years 
of technical training. The next groups were the Industrial, 
and the Business and Office respondents with means of 1.7 
years. The commercial respondents reported 1.2 years of 
technical education, followed by the Agri-Business 
respondents with 0.7 years. 
Residential appliance manufacturers have, until recently, 
been prominent in the service schools that were presented for 
service personnel. Discussions with several Residential 
respondents indicated that the economics of the home appliance 
84 
industry has resulted in a decrease in these schools. The 
researcher formed the opinion that service schools for the 
Agri-Business equipment service personnel would increase in 
the future due to the increased sophistication of the agri­
business equipment. 
The respondent's academic education was shown in Table 
4-9. Academic education referred to formal schooling ex­
clusive of post-secondary technical education and the other 
Table 4-9. Academic education level by occupational area 
xeciis, «0. Occupational Area 
Academic 
Education 1 2 3 4 5 
7-11 2 6 - 5 2 
12 19 16 22 17 16 
13 3 4 1 2 4 
14 4 1 6 5 2 
15 2 - 1 1 -
16 or more _3 _1 _6 . _4 
Totals 34 27 31 36 28 
forms of technical education presented in Table 4-8. The 
data may have included technical education at the high 
school level. It might also have included technical course-
work from a college or university. 
The academic background of the respondents in the Agri-
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Business area was highest with a mean of 13.6 years. The 
fewest years of academic education were reported by the 
Commercial respondents with 11.7 years. Residential 
respondents reported 12.3 years. Business and Office 
respondents reported 12.7 years, and Industrial respondents 
reported 13.0 years of academic education. 
Table 4-10 presented data regarding the position held by 
the respondent when he began work in his present area of 
employment. 
Table 4-10. Beginning position by occupational area 
Beginning Occupational Area 
Position 1 2 3 4 5 
Unskilled 4 5 6 4 2 
Laborer 1 3 1 7 6 
Apprentice 12 5 10 10 4 
Skilled Worker 2 2 3 4 4 
Journeyman 1 1 - - 1 
Technician 8 3 10 5 2 
Supervisor/Foreman -2-12 
Manager 1 - 1 2 4 
Owner 5 4 - - 2 
Other 2 - 3 1 
Total 34 27 31 36 28 
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The responses of the Commercial and Agri-Business 
respondents were approximately evenly distributed across all 
response possibilities. The Residential, Business and Office, 
and Industrial responses grouped around one or more response 
possibilities. Twelve of the 34 Residential respondents began 
work as Apprentices while 8 others began as Technicians. 
Two equal groups of 10 Business and Office respondents indi­
cated that their first position was as a Technician or as an 
Apprentice. The most frequent response in the Industrial 
group, with 10 of 36 responses was also Apprentice. The 
position of Unskilled worker and Apprentice received the most 
responses from the Commercial respondents, however each re­
ceived only 5 of 27 responses. The next most frequent 
response was Owner with 4 responses. Six Agri-Business 
respondents reported Laborer as their first position. Three 
other groups of four respondents each reported their first 
position as Apprentice, Skilled Worker, and Manager. 
The present position that the respondents held was 
represented in Table 4-11. The most frequently reported 
present position of the Residential respondents was Owner. 
Forty-one per cent of the Residential respondents owned 
their own businesses. The Commercial respondents reported 
Supervisor/Foreman as the most frequently held present 
position with nearly 41 per cent of the responses in this 
category. Nearly 50 per cent (48.3) of the Business and 
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Table 4-11. Present position by occupational area 
Present Occupational Area 
Position 1 2 3 4 5 
Unskilled 1 - - - -
Laborer - - - 1 -
Apprentice — - - 1 -
Skilled Worker - 1 - 2 5 
Journeyman 2 1 1 6 1 
Technician 6 1 15 9 2 
Supervisor/Foreman 7 11 3 8 8 
Manager 3 7 7 6 5 
Owner 14 6 4 1 7 
Other 1 - 1 2 -
Total 34 27 31 36 28 
Office respondents reported Technician as their present 
position. 
The Industrial and Agri-Business responses did not pre­
dominate in any particular response category. Rather, they 
tended to be grouped among three or four responses.. Twenty-
nine of the 36 Industrial respondents were nearly evenly 
distributed among the four responses between, and including, 
Journeyman and Manager. The Agri-Business responses, with 
three exceptions, are grouped among the four positions of 
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Skilled Worker, Supervisor/Foreman, Manager, and Owner. 
The data from Tables 4-10 and 4-11 seemed to indicate 
that the respondents tended toward administrative responsi­
bilities regardless of their beginning position. The most 
marked example of this was in the Residential area. The most 
common response to first position held was apprentice and 
the most common response to present position held was owner. 
Tables 4-12 and 4-13 presented data pertinent to the 
type of work performed by the respondents. The respondents 
in all response groups listed Maintenance and Repair as 
the primary function. Seventy-one of the 156 respondents, or 
45 per cent, selected this response. The least selected 
response was Research and Development with 4 responses. 
Table 4-12. Job function by occupational area 
Job Occupational Area 
Function 1 2 3 4 5 
Research and 
Development — — — 4 — 
Installation 1 2 - 2 1 
Service 3 5 4 2 -
Maintenance and 
Repair 19 10 17 15 10 
Supervisory 9 8 8 9 12 
Other _2 _2 _2 _4 _5 
Total 34 27 31 36 28 
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Table 4-13. Job function by respondent age 
Job Respondent Age 
Function 1 2 3 4 5 6 7 8 9 10 
Research and 
Development — — 1 2 1 
• 
Installation 1 3 1 1 -
Service 3 1 3 1 3 - 2 1 - -
Maintenance 
and Repair 6 7 15 10 8 10 10 2 2 1 
Supervisory 5 6 9 3 9 5 2 4 1 1 
Other 1 - 3 4 - 1 5 1 - -
Total 16 17 32 20 21 17 19 8 4 2 
Respondents of all ages were involved with the Maintenance 
and Repair function. This function, and supervision, were 
the only responses selected by persons of all age levels. 
The place in which the respondent performed his job and 
the amount of time spent at the customer's place of business 
were presented in Tables 4-14 and 4-15. 
The data in Table 4-15 referred to the amount of time the 
respondent spent in the customers place of business. These 
data were scattered for two reasons: 
1. Only 78 of the 156 respondents indicated that their 
work required that they spend a part of their time 
in both their and the customers place of business. 
This figure represented 50 per cent of the 
respondent population. 
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Table 4-14. Work site by occupational area 
Work Occupational Area 
Site 1 2 3 4 5 
Your place of 
business 4 6 1 26 19 
Customers place 
of business 7 3 7 3 2 
Combination 23 li _7 _J_ 
Total 34 27 31 36 2 8  
Table 4-15. Percentage of time spent at customer's place of 
business by occupational area 
Per cent 
of time 
Occupational Area 
1 2 3 4 5 
1-25 5 3 4 9 3 
26-50 4 2 7 2 2 
51-75 9 11 5 - 2 
76-99 _5 _2 _2 _1 
Total 23 18 23 7 7 
Percentage 58% 65% 44% 34% 39% 
2. The respondent was free to specify any percentage 
from 1 to 99 as the amount of time spent in the 
customer's place of business. This latitude re­
sulted in eighteen varying responses, generally 
at 5 per cent increments from 1 to 90 per cent. 
These data were summarized in Table 4-15 by grouping 
the responses into four, 25 per cent intervals for the sake 
of clarity. 
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The Commercial respondents reported the highest per­
centage of time spent in a customer's place of business. 
Agri-Business respondents indicated the lowest figure in 
this area with 39 per cent of their work day spent in the 
customer's business place. Respondent age showed no readily 
definable pattern or relationship between age and percentage 
of time outside the employer's place of business. 
The final tables of the personal profile data pertained 
to the respondent's level of satisfaction with their work. 
These data appeared in Tables 4-16 and 4-17. 
Table 4-16. Level of job satisfaction by occupational area 
Level of Occupational Area 
satisfaction 1 2 3 4 5 
1-3 - - - - -
4 - - 2 - 1 
5 2 - - 2 -
6 4 1 5 4 4 
7 - - - - -
8 11 7 8 16 9 
9 6 5 7 7 8 
10 11 _9 
_2 J5 
Total 34 27 31 36 28 
Mean Satisfaction 
Level 8.4 9.1 8.2 8.2 00
 
w
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Table 4-17, Level of job satisfaction by respondent age 
Level of Respondent Age 
satisfaction 12 3 456789 10 
1-3 - - - - -
4  - 1 1 - 1  
5 2 - 2 - -
6  2 2 3 1 5 3 2  - - -
7  - - - - - - - - - -
8 6 7 10 8 7 5 5 2 1 — 
9 4 4 7 4 4 3 6 1 - -
10 _2 _3 _9 _4 _6 J6 _5 _3 _2 
Total 16 17 32 20 21 17 19 8 4 2 
Mean 
satisfaction 
level 00
 
8.1 8.2 
00 00 
7.9 8.5 8.7 9.4 9.5 10.( 
It appeared that the respondents were satisfied with 
their work roles. The response codes ranged from 1 to 10 
with 10 indicating high satisfaction. The level of satis­
faction was highest in the Commercial area with a mean of 
9.1. The lowest score, 8.2, was indicated by Business and 
Office and by Industrial respondents. 
There appeared to be a decrease in job satisfaction as 
the respondent age approaches the 41-45 range, then a 
gradual increase until the retirement years. The Over 65 
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\ respondents indicated the highest satisfaction with a mean 
of 10.0. Lowest score was indicated by the youngest respon 
dents with a mean of 7.8. This level increased with each 
age bracket up to the 41-45 group. A decline was seen at 
this point, followed by a steady rise from this point to 
the Over 65 age bracket. 
Results of the tool and equipment lists 
Tables 4-18 to 4-22 presented the data obtained regard 
ing work frequency on, or with, specific items. Each of 
these lists was separated into three sections: 
1. The first section dealt with the type of ap­
pliances, machines, and equipment that the 
respondent would be expected to install, main­
tain or repair. 
2. The second section dealt with the tools and 
machines the respondent might be expected to 
use in the process of installing, main­
taining, or repairing the items listed in 
section one. 
3. The final section of each table represented a 
list of items that the respondents felt should 
be added to sections one and two. 
In each case the respondent was asked to provide two 
estimates of his work frequency for each item listed. The 
first response reflected his work frequency at the present 
time, the second reflected his estimated work frequency 
five years hence. 
The mean performance frequencies for these responses 
were summarized in columns 1 and 2, under the headings of 
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Table 4-18. Home appliance occupations equipment ! lists 
Equipment Item Work Frequency 
Present Projected Difference 
RESIDENTIAL APPLIANCES : 
Microwave Oven 1.71 2.68 .97 
Gas/Electric Stove 3.32 3.35 .03 
Air Conditioner (room) 3.21 3.27 .06 
Air Conditioner (central) 2.70 3.00 .30 
Refrigerator-Freezer 3.06 3.18 .12 
Deepfreeze 2.74 2.88 .14 
Washer (clothes) 3.56 3.62 .06 
Washer (dish) 3.38 3.59 .21 
Dryer 3.85 3.79 —. 06 
Garbage Disposal 2.53 2.76 .23 
Trash Compactor 1.76 2.88 1.12 
Furnace (gas, oil, electric) 2.82 2.91 .09 
Humidifier 3.09 3.35 .26 
Dehumidifier 2.38 2.71 .33 
Garage Door Opener 1.26 1.47 .21 
Electrostatic Air Purifier 1.88 2.56 .68 
Water Heater 2.73 2.79 .06 
Water Softener/Conditioner 1.76 2.06 .30 
TEST EQUIPMENT & TOOLS: 
Continuity Tester 4.21 4.23 o
 
to
 
Volt-Ohmmeter 4.32 4.32 • -
Vacuum Tube Voltmeter 1.68 1.68 -
Transistor Analyzer 1.26 1.59 .33 
Oscilloscope 1.50 1.74 .24 
Signal Generator 1.59 1.71 .12 
Frequency Meter 1.32 1.47 .15 
Interval Timer 1.46 1.61 .25 
Thickness Gauges 2.29 2.38 .09 
Light Meter 1.12 1.29 .17 
Radiation Meter 1.26 1.91 .65 
Soldering Equipment 4.29 4.32 .03 
Welding/Brazing Equipment 3.26 3.44 .18 
Pressure/Vacuum Meters 3.12 3.26 .14 
Gas Detector 2.56 2.91 .35 
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Table 4-18 (Continued) 
Equipment Item 
OTHER APPLIANCES AND EQUIPMENT; 
Burgular Alarm Systems 
Central Vacuum Systems 
Credit Card Operated Devices 
Intercommunications Systems 
Recording Devices 
Security/Smoke Detection Equipment 
Water Pumps/Water Pressure Systems 
OTHER TEST EQUIPMENT AND TOOLS; 
Charging Manifold 
Charging Valves 
Clamp-on Amprobe 
Combustion Analysis Equipment 
Electronic Leak Detector 
Infra Red Temperature Sensing Devices 
Sling Psychrometer 
Sound Level Meter 
Stethoscope (Audio Probe) Mechanical/Electronic 
Thermocouple (Temperature Sensing) Voltmeter 
Voltage/Pressure/Temperature Recording Devices 
Present and Projected. A third column presented the arith­
metic difference between these two estimates. 
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Table 4-19. Commercial equipment and appliance occupations 
equipment lists 
Equipment Item Present %^j::::rgL±erence 
COMMERCIAL APPLIANCES: 
Washer 1. 64 1. 72 .08 
Dryer 1. 64 1. 76 .12 
Extractor 1. 08 1. 12 .04 
Ironer 1. 00 1. 00 -
Folder 1. 00 1. 00 -
Packaging/Wrapping Equipment 1. 12 1. 08 -.04 
Pumps/Metering Equipment 1. 60 1. 68 .08 
Pressure Regulating Devices 1. 88 1. 88 -
Flour/Sugar/Ingredient 
Measuring Equipment 1. 20 1. 20 -
Dough Mixers 1. 24 1. 24 -
Dough Forming Equipment 1. 12 1. 12 -
Panne rs/De-Panners 1. 12 1. 12 -
Proofing Equipment 1. 12 1. 12 -
Conveyor Systems 1. 48 1. 56 .08 
Ovens 1. 40 1. 48 .08 
Pressure/Temperature 
Regulating Equipment 1. 68 1. 80 .12 
Product Preparation Equipment 
(slicing, frosting, etc.) 1. 24 . 1. 24 — 
Packaging/Wrapping Equipment 1. 33 1. 42 . 09 
Raw Food Cleaning/Washing/ 
Filtering Equipment 1. 24 1. 32 .08 
Raw Food Preparation Equipment 
(peeling, slicing, separating) 1. 20 1. 20 -
Cooking/Freezing/Pasturizing/ 
Curing Equipment 1. 44 1. 56 .12 
Pumping, Measuring, Metering 
Equipment 1. 80 1. 96 .16 
Container Forming Equipment 1. 12 1. 24 .12 
Conveyor Systems 1. 48 1. 52 .04 
Heating/Refrigeration Systems 2. 28 2. 44 .16 
Food Cases/Coolers 1. 48 1. 68 .20 
Juke Box/Cassette Players 1. 32 1. 40 .08 
Food/Drink/Cigarette Vendors 2. 52 2. 52 -
Automated Musical Instruments 
(piano, organ, etc.) 1. 08 1. 08 -
Amusement Devices (pin ball. 
billiard, etc.) 1. 44 1. 56 .12 
Visual Devices (film, t.v., 
"shoot-the-bear", etc.) 1. 40 1. 52 .12 
Co in Changer s/Coin Chutes 2. 56 2. 60 .04 
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Table 4-19 (Continued) 
Equipment Item Present 
Bill Changers 1. 76 1. 92 .16 
Heating/Refrigeration Equipment 2. 64 2. 84 .20 
Pumping/Measuring/Metering 
Equipment 1. 76 1. 92 .16 
Conveyor System 1. 16 1. 24 .08 
Printing Press (letter press. 
offset, web, etc.) 1. 28 1. 28 -
Photographic Equipment (Process 
camera, platemaker, film 
processing, etc.) 1. 36 1. 40 .04 
Materials Handling Equipment 
(paper, ink, chemicals) 1. 44 1. 44 -
Stitching/Stapling Equipment 1. 24 1. 28 .04 
Shearing Equipment 1. 28 1. 32 .04 
Packaging/Wrapping Equipment 1. 36 1. 40 .04 
MAINTENANCE AND REPAIR EQUIPMENT 
Continuity Tester 3. 48 3. 60 .12 
Volt-Ohmmeter 3. 44 3. 68 .24 
Mil1iammeter/Ammeter 2. 60 2. 72 .12 
Signal Generator 1. 28 1. 28 -
Oscilloscope 1. 12 1. 24 .12 
Prèssure/Vacuum Gauges 2. 56 2. 80 .24 
Temperature Sensing Devices 3. 04 3. 28 .24 
Volume/Flowmeters 1. 56 1. 72 .16 
Gas/Fume Detectors 1. 72 1. 88 .16 
Light Measuring Devices 1. 24 1. 48 .24 
Sound Metering Devices 1. 08 1. 40 .32 
Welding/Brazing Equipment 2. 56 2. 64 .08 
Soldering Equipment 3. 36 3. 44 .08 
Coin Mechanism Tester 2. 00 2. 16 .16 
OTHER COMMERCIAL EQUIPMENT; 
Automatic Photoprinting Machines 
Automatic Weighing/Wrapping Systems 
Food Pulpers 
Hydraulic/Pneumatic Systems 
Steam Cookers 
Tape Controlled Devices 
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Table 4-19 (Continued) 
Prasent"°pLS"^gîffi^ 
OTHER MAINTENANCE AND REPAIR EQUIPMENT: 
Precision Metering/Weighing Devices 
Transistor Checker 
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Table 4-20. Business and office machines occupations equip­
ment lists 
Equipment Item 
Present 
Work Frequency 
Projected Difference 
BUSINESS MACHINES; 
Typewriter 2.77 2.52 -.25 
Adding Machine 2.84 2.68 -.16 
Calculator (mechanical) 2.48 2.03 -.45 
Calculator (electronic) 2.71 2.97 .26 
Comptometer 1.03 1.13 .10 
Check Sorting Equipment 1.42 1.47 .05 
Cash Registers (mechanical) 1.45 1.48 .03 
Cash Registers (electronic) 1.19 1.65 .46 
Automated Inventory Equipment 1.36 1.39 .03 
Shorthand Typewriter 1.07 1.17 .10 
Transcription Equipment 2.03 2.16 .13 
Photocopy Machines 2.68 2.58 -.10 
Thermocopy Machines 1.58 1.52 —. 06 
Spirit Duplicator 1.77 1.71 -.06 
Stencil Duplicator 1.77 1.74 -.03 
Photo-Offset Duplicator 1.29 1.55 .26 
Facimile Duplicator 1.23 1.23 -
Punched Tape/Magnetic Tape 
Duplicator 1.45 1.71 .25 
Postage Meters 1-23 1.36 .13 
Automatic Addressing/Labeling 
Equipment 1.58 1.71 .13 
Intercommunication Equipment 1.65 1.94 .29 
Central Processor 2.17 2.40 .23 
Tape Drives 2.20 2.30 .10 
Disc Drives 1.83 2.17 .34 
Key Punch 1.40 1.33 -.07 
Card Reader 2.07 2.07 -
Card Sorter 1.33 1.33 — 
Reproducing Punch 1.53 1.57 .04 
Verifier 1.50 1.43 -.07 
CRT Devices 1.67 2.07 .40 
Printer 2.10 2.30 .20 
Plotter 1.10 1.33 .23 
MAINTENANCE AND REPAIR EQUIPMENT: 
Continuity Tester 
Volt-Ohrameter 
Transistor Tester 
Transistor Curve Tracer 
Tube Tester 
3.67 
4.14 
1.56 
1.15 
1.36 
3.70 
4.32 
2.26 
1.56 
1.33 
.03 
.18 
.70 
.41 
-.03 
9 
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Table 4-20 (Continued) 
Equipment Item Present Projected Difference 
Work Frequency 
MAINTENANCE AND REPAIR EQUIPMENT: 
(Continued) 
Pulse/Signal Generator 
Oscilloscope 
Interval Timer 
Light Meter 
Sound Meter 
Soldering Equipment 
Welding/Brazing Equipment 
Ultrasonic Parts Cleaner 
1.15 
2.52 
1.26 
1.11 
1.00 
4.32 
1.93 
1.15 
1.70 
3.33 
1.41 
1.26 
1.22 
4.39 
2 . 0 0  
1.82 
.55 
.81 
.15 
.15 
. 2 2  
.07 
.07 
.67 
OTHER BUSINESS MACHINES; 
Automatic Time/Number Stamping Equipment 
Billing/Accounting Machines 
Central Recorders, Connected to Private Phone Systems 
Collating Equipment 
Desk Top Computers 
Folding Equipment 
Inserters 
Letter Openers 
Magnetic Tape Equipment 
Scaling Equipment 
Tape Punch/Tape Readers 
Telephone Couplers 
Teleprocessing Transmission Equipment 
OTHER MAINTENANCE AND REPAIR EQUIPMENT: 
Agitation Type Chemical Cleaning Equipment 
Logic Board Test and Maintenance Equipment 
Signal Tracer 
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Table 4-21. Industrial machinery and equipment occupations 
equipment lists 
Equipment Item Present P%jelt5%3ference 
INDUSTRIAL MACHINERY AND EQUIPMENT; 
Lathe (Engine, Turret) 2. 77 2. 87 .10 
Lathe (Tracer) 1. 55 1. 72 .17 
Milling Machine 2. 90 3. 07 .17 
Broach 1. 73 1. 83 .10 
EDM Equipment 1. 27 1. 60 .33 
Drill (Radial, Mult, Spindle) 2. 90 3. 13 .23 
Presses 3. 30 3. 43 .13 
Bending Equipment (Rod, Tube, 
Sheet) 2. 90 3. 10 . .20 
Grinder (Tool, Centerless, etc.) 3. 00 3. 17 .17 
Heat Treating Equipment 2. 17 2. 53 .36 
Metal Plating Equipment 1. 27 2. 30 .03 
Polishing/Painting Equipment 2. 77 2. 90 .13 
Conveyor/Assembly Line Eqpt- 2. 70 2. 90 .20 
Hydraulic/Pneumatic Systems 3. 23 3. 50 .27 
Tape Controlled Devices 1. 67 2. 23 .56 
Foundry Equipment 1. 60 1. 73 .13 
Grinding/Mixing Equipment 1. 38 1. 45 .07 
Extrusion/Molding Equipment 1. 14 1. 21 .07 
Coating/Embedment Equipment 1. 10 1. 14 .04 
Dipping Equipment 1. 31 1. 41 .10 
Mold Making Equipment 1. 14 1. 14 -
Pumping Equipment 1. 69 1. 76 .07 
Curing Equipment 1. 59 1. 59 -
Temperature/Pressure Controls 1. 48 1. 55 .07 
Quality Control Equipment 1. 45 1. 52 .07 
Materials Transport Systems 1. 38 1. 41 .03 
Batch Mixing Equipment 1. 38 1. 41 .03 
Extrusion Equipment 1. 53 1. 70 .17 
Vacuum Forming Equipment 1. 53 1. 73 .20 
Blow Molding Equipment 1. 10 1. 17 .07 
Rotocasting Equipment 1. 33 1. 40 .07 
Injection Molding Equipment 1. 60 1. 63 .03 
Compression Molding Equipment 1. 07 1. 20 .13 
Seam Welding Equipment 1. 40 1. 50 .10 
Package Forming Equipment 1. 50 1. 53 .03 
Cutting/Polishing Equipment 1. 97 2. 03 .06 
Materials Conveyor Systems 1. 67 1. 70 .03 
Fluid/Gas Pumping Equipment 1. 70 1. 83 .13 
Metering Equipment 1. 80 1. 83 .03 
Temperature Control Devices 2. 07 2. 13 .06 
Quality Control Devices 1. 53 1. 60 .07 
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Table 4-21 (Continued) 
Work Frequency 
quip en Present Projected Difference 
MAINTENANCE AND REPAIR EQUIPMENT: 
Precision Level 2. 27 2. 43 16 
Sine Bar 1. 35 1. 48 . 13 
Feeler Gauge 3. 17 3. 33 . 16 
Dial Indicator 3. 07 3. 20 , 13 
Micrometer/Vernier Caliper 2. 87 2. 97 . 10 
High Speed Photographic Eqpt. 1. 23 1. 37 . 14 
Continuity Tester 3. 37 3. 53 . 16 
Volt/Amp/Ohmmeter 3. 93 3. 97 . 04 
Signal Generator 1. 57 1. 77 . 20 
Oscilloscope 1. 97 2. 23 . 26 
Magnaflux Equipment 1. 40 1. 57 . 17 
Heat Measuring Equipment 2. 30 2. 50 . 20 
Pressure Measuring Equipment 2. 87 3. 10 . 23 
Interval Timers 2. 70 2. 97 . 27 
Fume Detection Equipment 1. 27 1. 83 
• 
56 
OTHER INDUSTRIAL MACHINERY AND EQUIPMENT: 
Boiler Equipment/Boiler Controls 
Environmental Chambers 
Fan/Limit Controls 
Film Sealing Equipment 
Life Cycling Equipment 
Make-up Units 
Material Cooling Chillers 
Penumatic Balance Controls 
Power Transmission Systems 
Shake Table 
Shock Tester 
Switch Gear 
OTHER MAINTENANCE AND REPAIR EQUIPMENT; 
Density Measuring Equipment 
R. F. Communications Equipment 
R. F. Generator Test Equipment 
R. F. Inductive Heating Equipment 
Solid State/Logic Equipment 
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Table 4-22. Automatic agri-business systems occupations 
equipment lists 
AGRICULTURAL EQUIPMENT; 
Feed Blending Equipment 2. 77 3. 54 .77 
Feed Supplement Mfg. Eqpt. 2. 00 2. 15 .15 
Automated Feeding Systems 3. 04 3. 23 .19 
Automated Egg Handling Eqpt. 1. 76 2. 00 .24 
Automated Milk Handling Eqpt. 1. 58 1. 63 .05 
Automated Grain Handling Eqpt. 2. 85 3. 15 .30 
Automated Poultry Dressing Eqpt. : 1. 67 1. 63 -.04 
Automated Waste Removal Eqpt. 2. 04 2. 75 .71 
MAINTENANCE AND REPAIR EQUIPMENT . 
Precision Metering Eqpt. 3. 19 3. 38 .19 
Weight Scaling Eqpt. 3. 08 3. 46 .38 
Continuity Tester 3. 12 3. 24 .12 
Volt/Amp/Ohmmeter 3. 52 3. 80 .28 
Interval Timer 2. 72 2. 80 .08 
Pressure/Vacuum Gauges 3. 15 3. 46 .31 
Temperature Sensing Devices 3. 28 3. 68 .40 
OTHER AGRICULTURAL EQUIPMENT; 
Air Handling Equipment 
Automated Heating/Drying Equipment 
Automated Watering Systems 
Counting Equipment 
Electronic Monitoring Panels 
Fork Lift Truck Circuitry 
Magnetic Starters 
Phase Converters (Rotary and Static) 
Processing Plant Equipment 
Refrigeration Equipment 
Timing Relays 
Ventilation/Grain Drying Equipment 
OTHER MAINTENANCE AND REPAIR EQUIPMENT; 
Automated Forage Dry Matter Tester 
Electronic/Chemical Feed Nutrient Tester 
Ground Loop Impedance Tester/Cable Tracer 
Hydraulic Stress Analysis Equipment 
Motor Rotation Indicators/Phase Sequence Indicators 
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Table 4-22 (Continued) 
Equipment Item Present Projected^ Difference 
OTHER MAINTENANCE AND REPAIR EQUIPMENT; 
(Continued) 
Voltage/Amperage Recorders 
Welding Equipment 
Summary 
The findings of this study revealed that it was possible 
to develop a workable research model that was effective in 
determining, statistically the extent of commonality between 
two or more clustered occupations. 
The Present Cluster Analysis data indicated that 28 per 
cent of the task list is performed by all respondent groups. 
Forty-five per cent of the tasks were not performed, or 
were performed so infrequently that they were not included 
in the cluster analysis. Seventy-two of the 149 items in­
cluded in the cluster analysis were in the primary core. 
This represented 48 per cent of the clustered tasks. 
These percentages increased for the projected data. 
Thirty-two per cent of the task list was represented in this 
primary core. One hundred eighty five tasks, or 67 per cent 
of the task list, was included in the cluster analysis. 
These figures indicated that 47 per cent of the projected 
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task performance was included in the primary core area. 
The tasks performed by the respondents were categorized 
into Diagnostic, Maintenance and Repair, Measurement, 
Clerical, Interpersonal, Administrative, Instructional, 
Safety, and Miscellaneous task groups- Business arid 
Office respondents reported a large group of tasks unique to 
their group. These tasks were categorized into Linkage and 
Lever; Transistor, Solid State, and Logic Theory; and Drive 
System tasks. These latter three task groups were more 
common to all respondent groups in the Projected Cluster 
Analysis. 
It was found that the questionnaire was well received by 
the respondents and that an acceptable percentage of responses 
could be achieved from a complex and time-consuming ques­
tionnaire. ' It was found that there was no significant dif­
ference in the percentage of return due to two different 
methods of questionnaire distribution. 
A compositie of the personal profile data indicated that 
the average respondent was approximately 38 years old and had 
nearly 13 years of experience in his trade. Less than half 
of the respondents had completed an apprenticeship program, 
while 62 per cent had completed an on-the-job training pro­
gram. The respondents reported an average of 1.5 years of 
technical training and slightly more than 12 years of academic 
education. The most commonly held first position was an 
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apprentice, the most commonly held present position was as 
Supervisor or Foreman, followed closely by Technician and 
Owner. The respondents indicated that they remained in their 
first position approximately 2.5 years and had held their 
present positions nearly 4.5 years. 
The most commonly reported job function was Maintenance 
and Repair. The next most common response was Supervisory. 
Fifty per cent of the respondents spent a part of their work­
day on the premises of their customers. This ranged from 65 
per cent for the Commercial respondents to 34 per cent for the 
Industrial respondents. The respondents indicated a uniformly 
high level of job satisfaction, reporting an average rating 
of 8.4 on a scale.of 10. 
Responses to the Tool and Equipment section of the ques­
tionnaire provided an indication of Present and Projected 
work frequency with various equipment items. The differences 
in these responses indicated that the work experience for most 
items would remain relatively stable during the next five 
years. Industrial respondents reported no items that would 
decrease in work experience. Business and Office respondents 
indicated ten items which they expected to decrease slightly 
in work frequency during this period. 
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CHAPTER V. DISCUSSION 
Introduction 
The primary emphasis of this chapter was concerned with 
the efficacy of the research model. In this context data 
were discussed only to the extent that they reflected upon the 
capability of the research method to perform as it was in­
tended . 
The problem of this study was to develop and describe 
the implementation of a research model to identify the 
common core of tasks in the Electro-Mechanical occupational 
cluster. 
The purposes of the study were; 
1. To develop a procedure and assess the degree of 
commonality among the tasks performed by persons 
working in two or more clustered occupations. 
2. To broaden the scope of task analysis to in­
clude frequency of task performance and 
an estimation of future performance frequency. 
3. To provide a data base helpful to persons writing 
educational or behavioral objectives for electro­
mechanical technician training programs. 
4. To display the results of the data analysis in an 
easily comprehended format. 
5. To suggest modifications of the research procedure 
prior to subsequent re-use. 
The discussion of these goals followed the format of 
Chapter III which discussed the procedures followed in 
implementing the study. Following this a discussion of each 
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of the purposes was presented. 
Identification of Electro-Mechanical 
Occupations 
The researcher experienced many of the problems dis­
cussed by Roney (32) and Skouby (37) in the identification 
of electro-mechanical occupations. Emerging occupations, by 
definition, are new entities and thus are not readily identi­
fiable or quantifiable. Roney elected to have a panel of 
experts identify companies to be contacted and Skouby elected 
to choose specific companies to participate in his study. 
Neither of these procedures attempted to survey a random 
sample of respondents. Skouby stated that this was a weak­
ness that limited the ability to generalize from his 
findings.^ The procedure used in this study attempted to 
obtain a randomized sample of respondents. It is conceded 
that the realization of this goal is moot, for the reasons 
stated above. 
The identification process used in the study was quite 
time consuming. Subsequent researchers may wish to stream­
line this process by employing an advisory committee knowl-
edgable in the area, or by relying on automated data 
retrieval systems. 
1 Eric W. Skouby, Instructor of Electronics, Columbia 
State Community College, Columbia, Tennessee. Private Com­
munication. June 16, 1973. 
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Selection of the Sample 
There seemed to be a weakness in the selection of the 
sample. This was most apparent in the Commercial category 
where respondents from a variety of occupations were repre­
sented. The weakness was evidenced by the fact that the 
responses of persons in one segment of the category had a 
minimal effect on the overall responses for all Commercial 
respondents. The researcher would recommend that other 
selection processes be utilized in subsequent research. Per­
haps this category should be separated and each segment 
of the category treated as a separate response group. 
Generation of Individualized 
Letters 
The researcher was convinced that the use of a person­
alized letter, and the direct personal contact or telephone 
contact were instrumental in achieving a satisfactory rate of 
return on the questionnaire. A computerized text editing 
system such as Thesis 3.5 made this a very efficient process. 
The cost per letter through utilization of this program was 
a small fraction of the cost that might be expected if the 
letters were individually typed. 
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Development of the Instrument 
The final instrument seemed to be well received. Al­
though long and complex, several respondents volunteered 
complimentary comments on its comprehensive nature, format, 
and worth. Two respondents requested that additional 
copies be sent so that other employees could be given the 
opportunity to.use the instrument. One respondent requested 
that he be allowed to send a copy to his national office for 
their inspection and possible adoption following modifica­
tion. There appeared to be very few extraneous items in the 
questionnaire. Only two items were found that elicited no 
responses with respect to frequency of performance. The 
addition of items to the list by respondents was small, but 
indicated that some thought had been applied to their addi­
tion. 
The time spent in instrument development could have 
been shortened with the help of an advisory committee or a 
panel of experts. These persons could have given advice 
on the inclusion of questionnaire items, and the applicability 
of items to particular respondent groups. They could have 
decreased or eliminated the amount of time that was spent in 
reviewing technical manuals for the development of task 
lists. 
Ill 
Distribution of the Instrument 
It was found that there was no significant difference 
in the rate of return between mailed and personally delivered 
questionnaires. The researcher would advise against per­
sonally delivering questionnaires due to the time and 
expense involved in this process. 
Analysis of the Data 
Analysis of the personal profile data was a straight­
forward procedure similar to that of other researchers. 
Analysis of the tool and equipment lists was also a straight­
forward procedure, but was limited due to the sample selection 
process. 
Analysis of the task list seemed to work quite ef­
fectively. The rank-ordering procedure could be modified to 
add the detail discussed by Christal (5) with relative 
ease. The logic process. Analysis of Variance, and Scheffe 
procedure seemed to work efficiently. These analyses allow­
ed the task statements to be grouped quickly and at a low 
cost for computer time. The analysis procedures identified 
all of the areas discussed by Lescarbeau (22), Skouby (37), 
and Edwards (9), and included the additional areas of 
Diagnostic, Measurement, Instructional, and Safety as 
responsibilities of the electro-mechanical technician. The 
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addition of the Safety area may be as a result of the recent 
emphasis on the OSHA laws and regulations. 
The analysis of bimodal responses within a response group 
pointed out the fact that there was "noise" in the data. The 
causes for these bimodal responses was, in some cases, 
partially explained by personal profile data. Other responses 
could not be explained. 
Discussion of the Purposes of 
the Study 
The study satisfactorily answered purpose one. The 
analysis procedure provided a Pearson Product correlation 
coefficient to express the degree of commonality between 
each possible pair of clustered occupations. These appear 
in the lower-right corner of the scatterplots in Appendix 
F, and ranged from .93 to .73. The cluster analysis identi­
fied specific tasks that were common to two or more of the 
clustered occupations. 
The accomplishment of purpose two was less effective 
than originally intended. The data analysis procedure 
identified the frequency of equipment use at the present 
time, but showed relative insensitivity to projected change. 
The responses for Projected performance may be accurate, 
however, discussions with random respondents lead the re­
searcher to believe that the Projected responses do not 
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accurately represent the trends within these industries. The 
researcher formed the opinion that the manner in which the 
responses were given tended to cause a high correlation be­
tween the Present and the Projected responses. This problem 
might be solved by physically separating the two lists so that 
the Present responses could not be seen when the Projected 
responses are recorded. Another potential solution would 
require two separate respondent groups, one for each 
response period. 
The tables and figures presented in this study will 
be of benefit to persons writing behavioral and performance 
objectives for electro-mechanical technician training pro­
grams. The researcher was convinced that the research model 
would be adaptable to other clustered occupations, and 
that the analysis would be of value to curriculum planners 
in these areas as well. 
The data représentations from this model provided in­
sight into: 1) tools and equipment used, 2) frequency of 
use, 3) type and frequency of tasks performed, 4) tasks and 
tools common to the clustered occupations, and 5) the types 
of responsibility in which the tasks are performed. 
The display of data seemed to be functional. The 
cluster analysis figures, with their many intersecting 
circles, may have been confusing to the eye when first 
studied, however this was rapidly overcome as familiarity 
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with the figure was achieved. 
The suggestions for modification of the model, purpose 
five, have been interspersed throughout this discussion. 
Summary 
This study provided additional insights into the 
emerging occupation of Electro-Mechanical Technician. It was 
found that task statements could be clustered by occupational 
area, by job function, and by occupational cluster. It was 
also found that many of the problems and limitations dis­
cussed by previous researchers still applied to this study. 
Analysis of the data indicated that the areas of Testing, 
Troubleshooting, and Analyzing, identified as common areas 
by Skouby (38), were represented in this cluster analysis. 
Also included were the Clerical and General Maintenance 
categories identified by Edwards (9), and the Facility with 
Mathematics, Proficiency with Principles, Communication Skills, 
and Ability to get along with people suggested by Lescarbeau 
( 2 2 ) .  
It was found that a research procedure could be imple­
mented that was effective in identifying the common core of 
tasks in the electro-mechanical cluster. It was also found 
that an acceptable rate of return could be achieved on a 
time consuming and complex questionnaire. Other findings 
115 
revealed that no significant difference in the rate of 
returned questionnaires could be attributed to mailed or 
personally delivered questionnaires. 
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CHAPTER VI. SUGGESTED RESEARCH 
The researcher would suggest the following subjects for 
further research: 
1. Replication of the research procedure with an 
independent sample to determine the validity of these data. 
2. The adaptation of these analysis procedures for use 
in another occupational cluster to determine the efficiency 
of the research procedure to other occupations. 
3. A replication of the research procedure in five 
years to test the validity of the data contained in the 
Projected analyses of this study. 
4. A reassessment of the sampling procedure used in 
this study, with particular emphasis on the lack of sensi­
tivity to sub-group responses within a response group. 
5. Generation of the task statements with the assistance 
of an advisory committee or panel of experts. 
6. An effort toward implementation of the data contained 
in this study. These efforts could begin to develop educa­
tional and behavioral objectives for electro-mechanical tech­
nician training programs. Further efforts might be directed 
toward the development of a curriculum and courses of study 
in this area. 
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APPENDIX A: RESEARCH QUESTIONNAIRE 
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E L E C T R O - M E C H A N I C A L  T E C H N  1 C I  A N  S U R V E Y  
A RESEARCH PROJECT 
OF 
IOWA STATE UNIVERSITY 
AMES, IOWA 
IN COOPERATION WITH 
IOWA DEPARTMENT OF PUBLIC INSTRUCTION 
Des Moines, Iowa 
GENERAL INSTRUCTIONS: 
IOWA STATE UNIVERSITY, IN COOPERATION WITH THE IOWA DEPARTMENT OF PUBLIC INSTRUCTION, IS CONDUCTING A SURVEY 
CONCERNING ELECTRO-MECHANICAL OCCUPATIONS. THIS INFORMATION WILL PROVIDE A BASE FOR CURRICULUM DEVELOPMENT IN 
THE FIELD OF ELECTRO-MECHANICAL TECHNICIANS. THIS TITLE IS NOW BEING GIVEN TO AN EXPANDING OCCUPATIONAL CLUSTER 
WHICH REQUIRES BOTH ELECTRICAL AND MECHANICAL SKILL TO PERFORM THE NECESSARY JOB TASKS. 
IF THIS INFORMATION IS TO BE WORTHWHILE, IT SHOULD COME FROM PEOPLE WHO KNOW WHAT THEY ARE TALKING ABOUT. 
THIS IS WHY YOU HAVE BEEN ASKED TO COMPLETE THE QUESTIONNAIRE. 
IN MY OPINION, THERE IS NO POINT IN DEVELOPING MATERIALS THAT WILL BE OUT OF DATE BEFORE THEY CAN BE PRINTED. 
SO I AM ASKING YOU TO GIVE ME THE BENEFIT OF YOUR EXPERIENCE IN DETERMINING WHAT YOUR JOB INVOLVES NOW. AND IN 
ESTIMATING WHAT YOUR OCCUPATION WILL INVOLVE FIVE YEARS FROM NOW. 
YOUR JOB, LIKE MOST OTHERJOBS, IS COMPOSED OF TWO MAJOR PARTS: 
1. WORKING WITH THINGS 
2. WORKING WITH PEOPLE 
IN THE FOLLOWING PAGES I WOULD LIKE TO HAVE YOU TELL ME HOW YOUR WORK DAY IS SPENT. SPECIFICALLY, I NEED TO 
KNOW THE TYPE OF THINGS YOU WORK WITH, THE TASKS YOU PERFORM, HOW YOU WORK WITH PEOPLE, AND THEN TO MAKE AN EDU­
CATED GUESS OF HOW YOUR JOB WILL CHANGE IN THE NEXT FIVE YEARS. 
THIS QUESTIONNAIRE IS DIVIDED INTO THREE PARTS: 
P/W ONE ASKS FOR BACKGROUND INFORMATION ON YOU PERSONALLY, AND IS SELF EXPLANATORY. I WILL NOT USE ANY 
INDIVIDUAL'S PERSONAL INFORMATION IN THE RESULTS OF THIS STUDY' THIS INFORMATION WILL BE USED TO GET A GENERAL 
PICTURE OF HOW A PERSON GETS INTO YOUR PROFESSION, AND HOW HE PROGRESSES IN THE PROFESSION. 
PART TWO DEALS WITH THINGS YOU WORK WITH, THERE ARE FIVE DIFFERENT SECTIONS OF PART TWO. HOWEVER. YOU WILL 
NEED TO RESPOND TO ONLY ONE OF THESE. IF YOUR WORK IS WITH: 
RESIDENTIAL APPLIANCES, PLEASE COMPLETE SECTIpN ONÇ, BEGINNING ON PAGE TWO. 
COMMERCIAL APPLIANCES, PLEASE COMPLETE SECTION TWO, BEGINNING ON PAGE THREE. 
BUSINESS AND OFFICE MACHINES, PLEASE COMPLETE SECTION THREE, BEGINNING ON PAGE FOUR. 
IimUSTRIAL MACHINERY AND EQUIPMENT, PLEASE COMPLETE SECTION FOUR, BEGINNING ON PAGE FIVE. 
««aSTtmeTHCcc COIITPMPNT PLEASE COMPLETE SECTION FIVE. BEGINNING ON PAGE SEVEN. 
IOWA DEPARTMENT OF PUBLIC INSTRUCTION 
Des Moines, Iowa 
GENERAL INSTRUCTIONS: 
IOWA STATE UNIVERSITY, IN COOPERATION WITH THE IOWA DEPARTMENT OF PUBLIC INSTRUCTION, IS CONDUCTING A SURVEY 
CONCERNING ELECTRO-MECHANICAL OCCUPATIONS. THIS INFORMATION WILL PROVIDE A BASE FOR CURRICULUM DEVELOPMENT IN 
THE FIELD OF ELECTRO-MECHANICAL TECHNICIANS. THIS TITLE IS NOW BEING GIVEN TO AN EXPANDING OCCUPATIONAL CLUSTER 
WHICH REQUIRES BOTH ELECTRICAL AND MECHANICAL SKILL TO PERFORM THE NECESSARY JOB TASKS. 
IF THIS INFORMATION IS TO BE WORTHWHILE, IT SHOULD COME FROM PEOPLE WHO KNOW WHAT THEY ARE TALKING ABOUT. 
THIS IS WHY YOU HAVE SEEN ASKED TO COMPLETE THE QUESTIONNAIRE. 
IN HT OPINION, THERE IS NO POINT IN DEVELOPING MATERIALS THAT WILL BE OUT OF DATE BEFORE THEY CAN BE PRINTED, 
SO I AM ASKING YOU TO GIVE ME THE BENEFIT OF YOUR EXPERIENCE IN DETERMINING WHAT YOUR JOB INVOLVES NOW, AND IN 
ESTIMATING WHAT YOUR OCCUPATION WILL INVOLVE FIVE YEARS FROM NOW. 
YOUR JOB, LIKE MOST OTHER JOBS, IS COMPOSED OF TWO MAJOR PARTS: 
1. WORKING WITH THINGS 
2. WORKING WITH PEOPLE 
IN THE FOLLOWING PAGES I WOULD LIKE TO HAVE YOU TELL ME HOW YOUR WORK DAY IS SPENT. SPECIFICALLY, I NEED TO 
KNOW THE TYPE OF THINGS YOU WORK WITH, THE TASKS YOU PERFORM, HOW YOU WORK WITH PEOPLE, AND THEN TO MAKE AN EDU­
CATED GUESS OF HOW YOUR JOB WILL CHANGE IN THE NEXT FIVE YEARS. 
THIS QUESTIONNAIRE IS DIVIDED INTO THREE PARTS: 
P/W ONE ASKS FOR BACKGROUND INFORMATION ON YOU PERSONALLY, AND IS SELF EXPLANATORY. I WILL MOT USE ANY 
INDIYICUFTL'S PERSONAL INFORMATION IN THFI RESULTS OF THIS STLFLY• THIS INFORMATION WILL BE USED TO GET A GENERAL 
PICTURE OF HOW A PERSON GETS INTO YOUR PROFESSION, AND HOW HE PROGRESSES IN THE PROFESSION. 
PART TWO DEALS WITH THINGS YOU WORK WITH, THERE ARE FIVE DIFFERENT SECTIONS OF PART TWO, HOWEVER. YOU WILL 
NEED TO RESPOND TO ONLY ONE OF THESE. IF YOUR WORK IS WITH: 
RESUBFTIAL APPLIANCES/ PLEASE COMPLETE SECTIÇN ONÇ, BEGINNING ON PAGE TWO. 
COMMERCIAL APPLIANCES, PLEASE COMPLETE SECTION TWO, BEGINNING ON PAGE THREE-
BUSINESS AND OFFICE MAOIIICS, PLEASE COMPLETE SECTION THREE. BEGINNING ON PAGE FOUR. 
IIŒUSTRIAL WOHNERY /WD EQUIPMENT, PLEASE COMPLETE SECTION FOUR, BEGINNING ON PAGE FIVE. 
AGRIBUSINESS EQUIPMENT, PLEASE COMPLETE SECTION FIVE, BEGINNING ON PAGE SEVEN. 
PARr THP£G CONCERNS THE TASKS YOU PERFORM. THIS SECTION IS TO BE COMPLETED BY ALL PERSONS, INSTRUCTIONS FOR 
THIS SECTION WILL BE FOUND AT THE BEGINNING OF PART THREE. 
THE AMOUNT OF TIME NECESSARY TO COMPLETE THIS FORM IS NOT GREAT, AND IS A LOT LESS THAN WOULD BE NECESSARY FOU 
ME TO ATTEMPT TO OBTAIN THE INFORMATION WITHOUT YOUR HELP. EVEN IF I COULD GET MOST OF THE INFORMATION BY MYSELF^ 
I DOUBT THAT THE RESULTS WOULD MEAN AS MUCH TO THE DEPARTMENT OF PUBLIC INSTRUCTION, OR TO A TECHNICAL SCHOOL, AS 
THEY WILL COMING DIRECTLY FROM YOU. 
THANK YOU FOR YOUR HELP IN THIS STUDY. 
R.D. STONE 
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PERSONAL PROFIlf 
Please place your response to each Item on the Answer/Response Sheet, which appears at the right hand edge of this pag 
I. In the space to the right, place the number which corresponds to your age bracket. 
Under 20 20-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 Over 65 
(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
2. How many years have you been employed In this trade? (Please place the corresponding number on the response sheet) 
Less than One 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-20 Over 20 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
3. Do you plan to remain In this trade? (If yes, place a 1 on the response sheet. If no, place a 2 on the response shee^ 
4. Have you completed an apprenticeship program? (*®s « 1, No - 2) 
5. Have you completed an on-the-job training program? (Yes "1, No « 2) 
6. How many years of Technical Training have you completed? (Tech. school, Service school. Military school, etc.) 
Less than One 1-2 3-4 5-6 7-8 9-10 More than Ten 
(I) (2) (3) (4) (5) (6) (7) 
7. How many years of Academic education have you completed? (Elementary, Junior High, High School, or College) 
(High School) (College) (Graduate Work) 
Less than 7 07 08 09 10 11 12 13 14 15 16 17 18 or More 
(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13) 
8. In the space to the right, place the number which corresponds to the position you held WHEN YOU BEGAN WORK IN YOUR 
ÏHADE. 
i. Unskilled Worker 5- Journeyman 9- Owner 
i ;  ~ t  
9. How long did you remain in this position? (Please place your answer on the response sheet? 
1. Still In this position 4. Less than Two years 
2. Less than Six months 5. Two to Five years 
3. Less than One year 6. More than Five years (Please indicate years on the 
response sheet) 
10. Of the positions listed In question 0, which best describes the position you now hoId?_ 
II. How long have you held your present position? 
1. Less than Six months 4. Two to Five years 
2. Less than One year 5. More than Five years (Please Indicate years on the 
3 Less than Two years response sheet) 
12. Of the positions listed in question 8, which describes the highest position you Intend to work toward? 
13. Is the majority of your work day spent In: 
1. Research and Development 4. Maintainence and Repair 
2. Equipment Installation 5. Supervisory Duties 
3. Routine Equipment Service 6. Other Duties (Please explain briefly on the response 
sheet. Use the back If necessary.) 
14. Where are your responsibilities carried out? 
I. At YOUR place of business. 2. At the CUSTOMER'S place of business. 3. Combination of the two. 
15. If you used response 3 above, what percentage of your time Is spent at the CUSTOMER'S place of business? 
16. On a scale of one to ten, indicate how well satisfied you are with the type of work you are doing. 
01 02 03 04 05 06 08 09 10 
( Low Satisfaction ) ( Moderate Satisfaction) ( High Satisfaction ) 
IF YOU, OR YOUR EMPLOYER, WOULD LIKE A COPY OF THE RESULTS OF THIS STUDY, PLACE A CHECK MARK IN THE SPACE AT THE RIGHT _ 
PART TWO 
WORKING WITH -miNGS: 
5. Have you completed an on-the-job training program? (Yes " 1, No • 2) 
6. How many years of Technical Training have you completed? (Tech. school. Service school. Military school, etc.) 
Less than One 1-2 3-4 5-6 7"8 9-10 More tjjf" Ten 
(I) (2) (3) W (5) (6) (7) 
7. How many years of Academic education have you completed? (Elementary, Junior High, High School, or College] 
(High School) (College) (Graduate Work) 
Less than 7 07 08 09 10 11 12 13 l4 15 16 17 18 or More 
(1) (2) (3) W (5) (6) (7) (8) (9) (10) (11) (12) (13)_ 
8. In the space to the right, place the number which corresponds to the position you held WHEN YOU BEGAN WORK IN YOUR 
If-ADE. 
1. Unskilled Worker 5. Journeyman 9. Owner 
k. Skilled Worker 8. Manager back if necessary.. 
9. How long did you remain in this position? (Please place your answer on the response sheet? 
1. Still In this position 4. Less than Two years 
2. Less than Six months 5. Two to Five years 
3. Less than One year 6, More than Five years (Please indicate years on the 
response sheet) ________ 
10. Of the positions listed in question g, which best describes the position you now ho1d?_ 
11. How long have you held your present position? 
1. Less than Six months 4. Two to Five years 
2. Less than One year 5. More than Five years (Please indicate years on the 
3 Less than Two years response sheet) 
12. Of the positions listed in question 8, which describes the highest position you Intend to work toward? 
13- Is the majority of your work day spent In: 
1. Research and Development 4. Malntainence and Repair 
2. Equipment Installation 5. Supervisory Duties 
3. Routine Equipment Service 6. Other Duties (Please explain briefly on the response 
sheet. Use the back if necessary.)_ 
14. Where are your responsibilities carried out? 
1. At YOUR place of business. 2. At the CUSTOMER'S place of business. 3- Combination of the two. 
15. If you used response 3 above, what percentage of your time Is spent at the CUSTOMER'S place of business? 
16. On a scale of one to ten, indicate how well satisfied you are with the type of work you are doing. 
01 02 03 04 05 C6 08 09 10 
( Low Satisfaction ) ( Moderate Satisfaction) ( High Satisfaction ) 
IF YOU, OR YOUR EMPLOYER, WOULD LIKE A COPY OF THE RESULTS OF THIS STUDY, PLACE A CHECK MARK IN THE SPACE AT THE RIGHT_ 
PART TWO 
WORKING WITH THINGS! 
This part of the questionnaire is sub-divided into separate sections for: Residential Appliance, Commercial Applianc 
I Business and Office Machines; Industrial Machinery and Equipment; and Automated Agribusiness Equipment. 
These separate sections ask about different types of tools and equipment, but all of the questions are asked In the 
same manner, and your answers will be given in the same manner, so the following directions apply to all sections. 
Using the most appropriate number from the Frequency List shown below, you should answer each question with TWO 
NUMBERS. one that will indicate how often you work on (or with) the particular Item at the present time, and a second 
number that indicates your estimate of how often you will work on (or with) the Item five years from now. 
EXAMPLE: 
! FREQUENCY LIST: 1. NEVER 2. YEARLY 3. MONTHLY 4. WEEKLY 5. DAILY 
i(Sample Question) 
I How often do you work on (or with) a Numerically Controlled Milling Machine? 3 I 4 
! These numbers tell me that the man answering the question works on or with, a numerically controlled milling machine 
labout once a month at the present time, and he estimates that this type of work will Increase to about once a week 
I during the next five years. 
(PLEASE TURN TO THE TOP OF THE NEXT PAGE) 
PÀ6EJM 
You ar* askad to provlda this sort of Information about th* type of work you do. PI##»» plac# WO 
NUMBERS on ##ch rupons# lln#. On th# flr»t half of th# I In#, pl«c# the number which b#»t d#*crlb#» now 
often you work with the piece of equipment at this time. On the second half of the line, place the number 
that give» your be»t estimate of how often you will be working with the piece of equipment ^Ivejfe#r»_£roijjjow. 
In the space to the right, place the number that corresponds to the category you will compléta 
1. RESIDENTIAL APPLIANCES (Complete SECTION ONE. beginning on THIS PAGE) 
2. COMMERCIAL APPLIANCES (Complete SECTION TWO. beginning on PAGE THREE) 
3. BUSINESS AND OFFICE MACHINES (Complete SECTION THREE, beginning on PAGE FOUR) 
4. INDUSTRIAL MACHINERY AND EQUIPMENT (Complete SECTION FOUR, beginning on PAGE FIVE) 
5. AGRIBUSINESS EQUIPMENT (Complete SECTION FIVE, beginning on PAGE SEVEN) 
SECTION ONE - - - RESIDENTIAL APPLIANCES 
Using the frequency responses listed below, place one number In each space to the right. The fIrst number 
should describe your present work frequency for each Item In the list, the second number should describe the 
work frequency you would expect five years from now. 
RESIDENTIAL APPLIANCES 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5 .  DAILY 
Microwave Oven. 
Gas/Electric Stove-
Air Conditioner (roomL 
Air Conditioner (centrel)_ 
Ref rl gerator-Freezer___ 
Deepfreeze ; 
Washer (clothes). 
Washer (dish) 
Dryer 
Garbage Disposal. 
Trash Compactor_ 
Furnace (gas, oil. electric). 
Humidifier 
Dehumldlfler_ 
Garage Door Opener_ 
Electrostatic Air Purlflec-
Water Heater (gas, electrlcL 
Water Softener/Conditlonei: 
SHOULD OTHER APPLIANCES BE 
INCLUDED? Yes - I, No - 2. If. 
Yes, write their names and 
frequencies on the back of the 
response sheet. 
TEST EQUIPMENT /VO TOOLS 
f 
t: 
Continuity Tester. 
Volt-Ohmmeter 
Vacuum Tube Voltmeter-
Transistor flnalwynr 
SECTION OHE - - - RESIDENTIAL APPLIANCES 
Using the frequency responses listed below, place one number In each space to the right. The flr« number 
should describe your present work frequency for each Item In the list, the second number should describe the 
work frequency you would expect five years from now. 
RESIDENTIAL APPLIANCES 
Microwave Oven 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
Gas/Electric Stove. 
Air Conditioner (roomL 
Air Conditioner (central)_ 
Refrigerator-Freezer 
Deepfreeze ; 
Washer (clothes). 
Washer (dlsh)__ 
Dryer 
Garbage Disposal. 
Trash Co<npactor_ 
Furnace (gas, oil, e1eetrlc)_ 
WiHnlrflf l«r 
Dehunldlf ter_ 
Garage Door Opener-
Electrostatic Air Purlflec 
Water Heater (gas, electrlcL 
Water Softener/Conditioner 
SHOULD OTHER APPLIANCES BE 
INCLUDED? Yes - 1, No - 2. If_ 
Yes, write their names and 
frequencies on the back of the 
response sheet. 
TEST EQUIPMENT AND TOOLS 
I 
Continuity Tester. 
Vol t-Ohmmeter 
Vacuum Tube Voltmeter-
Transistor flnalyyar 
OscI I loscope 
Signal Generator, 
Frequency Meter 
Interval Tlmer__ 
Thickness Gauges. 
Light Meter-
Radiation Meter_ 
Soldering Equipment. 
Welding/Brazing Equipment. 
Pressure/Vacuum Meters__ 
Gas Detector ] 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
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SECTION TWO OOMSCLTL TPPLUHOÉS PAGE THREE 
Using the frequency responses listed below, place two numbers In each space to the right. 
The first number should best describe your present work frequency for each Item In the list, the 
second number should describe the work frequency you would expect five years from now. 
OMERCIAL APPUWCES 
Laund ry/Drvclean1nq 
Washer 
Dryer 
FREQUENCY RESPONSE LIST 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
Extractor. 
I roner___ 
Folder 
Packaging/Wrapping Eqpt. 
Pumps/Metering Eqpt. 
Pressure Regulating Devices. 
Bakery Equipment 
Flour/Sugar/lngredlent Measuring 
Eqpt 
Dough Mixers. 
Dough Forming Eqpt._ 
Panners/Oe-Panners_ 
Proofing Equipment 
— 
Conveyor Systems 
Ovens 
Pressure/Temperature Regulating 
Eqpt. :— 
Product Preparation Eqpt. 
(Slicing, Frosting, etc.) 
Packaging/Wrapping Eqpt.. 
Food Processing/Preparation Equipment 
Raw Food Cleaning/Washing/ 
Filtering Eqpt. • 
Raw Food Preparation Eqpt. 
(Peeling, Slicing, Separating^ 
Cooki ng/F reezIng/Pas turlzing/ 
Curing Eqpt._ 
Pumping, Measuring, Metering Eqpt 
Container Forming Eqpt._ 
Conveyor Systems 
Heating/Refrigeration Systems 
Food Cases/Coolers 
Vending Machine Equipment 
Juke Box/Cassette Players. 
Food/Drlnk/CIgarette Vendors.. 
Automated Musical Instruments 
(Piano, Organ, etc.) 
Amusement Devices (Pin Ball, 
Billiard, etc.) 
Visual Devices (Film. T.V.. 
Pumps/Metering Eqpt j 
Pressure Regulating Devices ] 
Bakery Equipment 
Flour/Sugar/lngredient Measuring i 
Eqpt. ——; 
Dough Mixers ! 
bough Forming Eqpt._ 
Panners/De-Panners___ 
Proofing Equipment : 
Conveyor Systems 
Ovens 
Pressure/Temperature Regulating 
Eqpt 
Product Preparation Eqpt. 
(Slicing, Frosting, etc.) 
Packaging/Wrapping Eqpt—: 
Food Processing/Preparation Equipment 
Raw Food Cleaning/Washing/ 
Filtering Eqpt. 
Raw Food Preparation Eqpt. 
(Peeling, Slicing, Separating^ 
Cooking/Freezing/Pasturlzing/ 
Curing Eqpt._ 
Pumping, Measuring, Metering Eqpt 
Container Forming Eqpt. 
Conveyor Systems 
Heating/Refrigeration Systems 
Food Cases/Coolers 
Vending Machine Equipment 
Juke Box/Cassette Players 
Food/Orlnk/Cigarette Vendors 
Automated Musical Instruments 
' (Piano, Orqan. etc.) 
Amusement Devices (Pin Ball, 
Billiard, etc.)_ 
Visual Devices (Film, T.V., 
"Shoot-the-Bear", etc)____ 
Coin Changers/Coin Chutes 
B i l l  C h a n g e r s  
Heatlng/Refrlgeratlon Foot- • 
PumpIng/Measu rIng/MeterIng Eqpt._ 
Conveyor Systems 
Graphic Arts Equipment 
Printing Press (Letter press. 
Offset, Web, etc.). 
Photographic Eqpt. (Process 
Camera, Platemaker, Film 
Processing, ) 
Materials Handling Eqpt. 
(Paper, Ink, Chemicals) 
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COMMERCIAL APPUANCES (COTMNUED) PAGE FOUR | 
Graphic Arts Equipment (continued) 
Stitching/Stapling Eqpt. \ 
Shearing Eqpt 
1 
Packaging/Wrapping Eqpt. j 
FREQUENCY RESPONSE LIST: 
I. NEVER 
SHOULD OTHER APPLIANCES BE INCLUDED? 
Yes • 1, No • 2, If Yes, write 
their names and frequencies on the 
back of the response sheet. 
2. YEARLY Malntainence and Repair Equipment 
3. MONTHLY 
rnntlniilt-v T*<f*r 
1». WEEKLY 
5. DAILY Ml 111 aniwtpr/Ammpfer . 
Signal Generator_ 
Oscl 1 loscope 
Pressure/Vacuum Gauges. 
Temperature Sensing Devices. 
Volume/Flowmeters 
Gas/Fume Detectors. 
Light Measuring Devices. 
Sound Metering Devlces_ 
Welding/Brazing Equipment. 
Soldering Equipment 
Coin Mechanism Tester. 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
as Indicated above. 
(PLEASE TURN TO PAGE EIGHT) 
SECTION THEE BUSII€SS At® OFFICE MACHINES 
Using the frequency responses listed below, place two numbers In each space to 
the fîaht. The first number should best describe your present work frequency for each 
item in the list, the second number should describe the- work frequency you would 
expect five years from now. 
BUSIteSS MACHINES 
Typewriter :— 
Adding Machine. 
Calculator (mechanical). 
Calculator (electronic). 
Comptometer 
FREQUENCY œSPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
. s_ OAIIY . 
Check Sorting Equipment. 
Cash Registers ImechanIca1 )_ 
Cash Registers {electronIc)_ 
Automated Inventory Equipment. 
Shorthand Typewriter. 
Transcription Equipment. 
Photocopy Machine 
Thermcopy Machine 
Ml 111ammeter/Ammeter. 
Signal Generator 
dsci 11 OS cope L_ 
Pressure/Vacuum Gauges. 
Temperature Sensing Devices. 
Volume/FIowmeters 
Gas/Fume Detectors. 
Light Measuring Devices. 
Sound Metering Devlces_ 
Welding/Brazing Equipment. 
Soldering Equipment 
Coin Mechanism Tester.. 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
as Indicated above, 
(PLEASE TURN TO FACE EIGHT) 
SECTION TWEE BUSINESS At® OFFICE MACHINES ! 
Using the frequency responses listed below, place two numbers In each space to 
the right. The fIrst number should best describe your present work frequency for each î 
item in the list, the second number should describe the work frequency you would 3 
expect five years from now. ] 
Busit€ss mcHiies 3 
Typewri ter : 
Adding Machine. 
Calculator (mechanical). 
Calculator (electronic^. 
Comptometer 
FREQUENCY RESPONSE UST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
. DAI IY 
Check Sorting Equipment. 
Cash Registers (mechanical). 
Cash Registers (electronic)_ 
Automated Inventory Equipment. 
Shorthand Typewriter. 
Transcription Equipment. 
Photocopy Machine 
Thermcopy Machine 
Spirit Duplicator 
StencII Dupllcator_ 
I Photo-Offset Duplicator. Faclmile Duplicator 
Punched/Tape/Magnetic Tape 
Dupl icator : • 
Postage Meters. 
Automatic Addressing/Labeling 
EquIpment 
Intercommunication Equipment. 
SHOULD OTHER MACHINES BE INCLUDED? 
Yes " I, No • 2. If Yes, write 
their names and frequencies on 
the back of the response sheet 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
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PAGE FIVE 
BUSINESS m OFFICE f^MCHINES 
(CONTINUED) 
DATA PROCESSING EQUIPMENT 
Central Processor 
Tape Drives : 
Disc Drives 
Key Punch 
Card Reader. 
Card Sorter. 
Reproducing Punch. 
Verifier : 
CRT Devices. 
Printer 
Plotter 
SHOULD OTHER EQUIPMENT BE INCLUDED? ^ 
Please specify on the response sheet | 
as indicated before. : | 
MMNTAINENCE AND REPAIR EQUIPMENT | 
Continuity Tester | 
Volt-Ohnweter J 
Transistor Tester. 
Transistor Curve Tracer. 
Tube Tester 
Pulse/Signal Generator. 
Oscilloscope 
Interval Timer. 
Light Meter 
Sound Meter 
Soldering Equlpment____ 
Welding/Brazing Equipment. 
Ultrasonic Parts Cleaner 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the .response 
sheer as Indicated before. 
(PLEASE TURN TO PAGE EIGHT) 
SECTION FOUR INDUSTRIAL WCHINERY AND EQUIPMENT 
• Using the frequency responses listed below, place one number In each 
space to the right. The first number should describe your present work 
frequency for each item In the list, the second number should describe the 
work frequency you would expect five years fran na*. 
Metal Processing Equipment 
Lathe (Engine, Turret) 
Lathe (Tracer) 
FREQUEfKY RESPONSE LIST: 
i 1. NEVER 
Milling Machine. 
Broach 
EDM Equipment. 
Drill (Radial, Mult. Spindle). 
4. WEEKLY 
5. DAILY 
Printer 
Plotter 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
as indicated before. : 
MAINTAirENCE vm REPAIR EQUinefT 
Continuity Tester 
Volt-Ohnmeter 
Transistor Tester. 
Transistor Curve Tracer. 
Tube Tester ______ 
Pulse/Signal Generator. 
Oscllloscope 
Interval Tlmer_ 
Light Meter 
Sound Meter 
Soldering Equipment. 
Welding/Brazing Equipment. 
Ultrasonic Parts Cleaner 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the .response 
sheet as Indicated before. 
(PLEASE TURN TO PAGE EIGHT) 
SECTION FOUR IM3USTOIAL mCHINERY AND EQUIPMENT 
• Using the frequency responses listed below, place one number in each 
space to the right. The first number should describe your present work 
frequency for each item in the list, the second number should describe the 
work frequency you would expect five years from now. 
Metal Processing Equipment 
Lathe (Engine, Turret) 
Lathe (Tracer) 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
Milling Machine. 
Broach 
EDM Equipment. 
Drill (Radial, Mult. Spindle). 
Presses ! 
Bending Equipment (Rod, Tube, 
Sheet) : 
Grinder (Tool, Centerless, etc.)_ 
Heat Treating Equipment 
Metal Plating Equipment 
Polishing/Painting Equipment 
Conveyor/Assembly line Eqpt. L_ 
Hydraulic/Pneumatic Systems 
Tape Controlled Devices : 
(PLEASE CONTINUE ON PAGE SIX) 
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INDUSTRIAL MACHINERY AND BQUIFMENT PAGE SIX 
(CONTINUED) 
Metal Processing Equipment (Continued) 
Foundry Equipment 
FREQUENCY RESPONSES: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
1». WEEKLY 
5. DAILY 
SHOULD OTHER APPLIANCES BE INCLUDED? 
Yes " 1, No - 2. If Yes, write their 
names and frequencies on the back of the 
response sheet. 
Rubber Manufacturing Equipment 
Grinding/Mixing Equipment 
Extrusion/Moldtng.Equipment. 
Coating/Embedment Equipment. 
Dipping Equipment 
-
Mold Making Machine. 
Pumping Equipment 
Curing Equipment 
Temperature/Pressure Controls. 
Quality Control Equipment 
Materials Transport Systems. 
SHOULD OTHER APPLIANCES BE INCLUDED? 
Please specify on thé response sheet 
as indicated above. 
Plastics Manufacturing Equipment 
Batch Mixing Equipment 
Extrusion Equipment 
Vacuum Forming 
Blow Molding Equipment. 
Rotocastlng Equipmcnt_ 
Injection Molding Equipment 
Compression Molding Equipment. 
Seam Welding Equipment 
Package Forming Equipment 
Cutting/Polishing Equipment. 
Materials Conveyor Systems— 
Fluid/Gas Pumping Systems 
Metering Equipment. 
Temperature Control Devices, 
Quality Control Devices 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
as indicated above. 
Maintalnence and Repair Equipment 
Precision Level 
Sine Bar : : 
Feeler Gauge 
Dial Indicator.. 
Dipping Equipment —: | 
Mold Making Machine —— 
Pumping Equipment — 
Curing Equipment ! • 
Temperature/Pressure Controls. 
(Quality Control Equipment 
Materials Transport Systems 
SHOULD OTHER APPLIANCES BE INCLUDED? 
Please specify on thé response sheet 
as Indicated above. 
Plastics Manufacturing Equipment 
Batch Mixing Equipment : 
Extrusion Equipment : 
Vacuum Forming_ 
Blow Molding Equipment 
Rotocasting Equipment 
Injection Molding Equipment 
Compression Molding Equipment 
Seam Welding Equipment.. : 
Package Forming Equipment 
Cutting/Polishing Equipment 
Materials Conveyor Systems 
Fluid/Gas Pumping Systems 
Metering Equipment. 
Temperature Control Devices. 
Quality Control Devices. 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
as indicated above. 
Maintalnence and Repair Equipment 
Precision Level. 
Sine Bar : : : 
Feeler Gauge : :— 
Dial Indicator 
Micrometer/Vernier Caliper: 
High Speed Photographic Eqpt. 
Continuity tester_ 
Volt/Amp/Ohmmeter_ : 
Signal Generator 
OscI1loscope 
Magnaflux Equipment 
Heat Measuring Equipment 
Pressure Measuring Equipment 
Interval Timers : : 
Fume Detection Equipment 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet 
Indicated 
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SECTION FIVE - - ASKIOULTIRAL BQUinGfT 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
Using the frequency responses listed 
above, place one number in each space to 
the right, the first number should des­
cribe your present worlc frequency for each 
item in the 11st, the second number stwuld 
describe the work frequency you would ex­
pect five years from now. 
I PAGE 
tSE^ 
Feed Blending Equipment. 
Feed Supplement Mfg. Eqpt. 
Automated Feeding Systems_ 
Automated Egg Handling Eqpt^ 
Automated Hi Ik Handling Eqpt. 
Automated Grain Handling Eqpt._ 
Automated Poultry Dressing Eqpt^ 
Automated Waste Removal Eqpt. 
SHOULD OTHER EQUIPMENT BE INCLUDED? Yes 
No • 2. If Yes, write their names and 
frequencies on the back of the response 
sheet. 
I. 
HUNTAINENŒ/REPAIR EaUIMCNT 
Precision Metering Eqpt. 
Weight Scaling Equipment 
Continuity Tester 
Volt/Amp/ Ohmmeter_ 
Interval Timer 
Pressure/Vacuum Gauges_ 
Temperature Sensing Devices. 
SHOULD OTHER EQUIPMENT BE INCLUDED? 
Please specify on the response sheet as 
Indicated above. 
(PLEASE TURN TO PAGE EIGHT) 
R I 
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Automated Feedina Systems I—— 
Automated Egg Handling Eoot. | 
Automated Milk Handlina Eaot. • 
Automated Grain Handling Eqpt._i___ 
Automated Poultry Dress 1no Eaot. , 
Automated Waste Removal Eqpt. • 
SHOULD OTHER EQUIPMENT BE INCLUDED? Yes - I,' 
No " 2. If Yes, write their names and 1 
frequencies on the back of the response I 
miNTAlNENCE/REPAIR EQUIRSNT • 
47 
I 
Continuity Tester ' 
1 
Volt/Amp/ Ohmmeter ._ ! 
Interval Timer ! 
c 32 
Temperature Sensing Devices i 
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1 ^ SHOULD OTHER EQUIPMENT BE INCLUDED? , 
Please specify on the response sheet as j 
indicated above. i 
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SECTION SIX - - - "HWR STATBCNIS 
RAfiEElQf 
The questions In this sect Ion ask how often you do a particular task. Using th# frequency responses listed b#k 
place one number tn each space to the right. The first number should describe your present'Mork frequency for each 
Item In the 11st, the second number should describe the work frequency you %mwld expect fRé vaars from new» 
HDH OFTQJIS IT NBCESSAWimr YOU; 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY. 
I f .  WEEKLY 
5. DAILY 
Locate and test system components to determine If they are functioning properly? 
Refer to a circuit schematic or a circuit diagram to aid In tracing an electric, 
hydraulic, or pneumatic circuit? ; 
Refer to engineering drawings or machine drawings? 
Refer to building blueprints or architectural plans?. 
Disconnect electrical, hydraulic, or pneumatic connections before performing 
malntalnence or repair on a piece of equipment?, ' 
Remove, repair, or replace defective components such as switches, circuit breaker 
thermocouples, solenoids, valves, relays, etc ? 
Remove dust and dirt from the Interior or exterior of motors, housings, gear case 
etc.? 
Inspect commutator, slip rings or brush gear of motors or generators?______ 
Inspect motor controls such as centrifugal switches for.proper operation?. 
Clean and adjust motor or starter contacts? 
Test motor windings for short circuits, grounds, open circuits, or bum-outs?. 
Repair or replace defective starter or starter components? 
Connect external resistance, capacitance, or other "dummy load" to equipment unde 
test for purposes of equipment adjustment? 
Make sketches of equipment sub-assemblies during dls-assembly, or for reference 
during re-assembIy? : : ' ; 
Refer to manufacturer's assembly drawings to assure proper re-assembly of equlpmei 
Maintain service records on machines or equipment serviced? 
Use a feeler gauge, dial Indicator, or other precision measuring device to make 
precise adjustments? • 
Refer to parts list or manual to determine the proper name and part number for 
replacement parts? .J ; 
Write a purchase order or requisition for parts (or other materials)? 
Refer to service manual to determine the proper service or calibration procedures, 
tolerances, etc.?_ ; • 
Refer to electrical codes to determine proper wire size, or overload protection 
• necessary for equipment installation? 
Adjust equipment controls to settings other than those specified by the manufactui 
to get optimum performance from the equipment being serviced? ; 
Inspect slides, gibs, keyways, carriages, shafts, bearings, etc., for excess wear, 
Improper clearance, or mis-alignment? • 
Repair or replace shafts, bearings, seals, etc.? ; ; 
Inspect hydraulic or pneumatic cylinders, rams, or pistons for.wear, pitting, 
scratches, out-or-round, etc.? ; • 
Inspect hydraulic or pneumatic pumps for proper pressure and capacity? 
Inspect and repair pressure or volume control valves, using visual means, micro­
meter, pressure gauges, etc.? ; ; 
Inspect and adjust drive belt tension, or alignment?. 
Measure/adjust clutch plate pressure to meet manufacturer's specifications?. 
Repair or replace clutch systems? 
Inspect gear teeth for excess wear, mis-alignment, mesh depth, etc.?_ 
Disconnect electrical, hydraulic, or pneumatic conneccions DeTorv parTonains 
malntalnence or repair on a piece of equipment?. ' • • 1 
Remove, repair, or replace defective components such as switches, circuit breakers, \ 
thermocouples, solenoids, valves, relays, etc.? ' 1 
Remove dust and dirt frpm the Interior or exterior of motors, housings, gear cases, 1 
. etc.? • : : ; - \ 
• • . { 
Inspect commutator, slip rings or brush gear of motors or oanaratars? j 
Inspect motor controls such as centrifugal switches for. proper ooaratlnnT 
Clean and adjust motor or starter contacts? t 
Test motor windings for short circuits, grounds, open circuits, or bum-outs?. ; 
Repair or replace defective starter or starter components? i 
Connect external resistance, capacitance, or other "dummy load" to equipment under 
test for purposes of equipment adjustment? • 
Hake sketches of equipment sub-assemblies during dis-assembly, or for reference 
during re-assenblvî ' 1 
Refer to manufacturer's assembly drawings to assure proper re-assembly of equipment?.! 
Maintain service records on machines or equipment serviced? ; 
Use a feeler gauge, dial Indicator, or other precision measuring device to make 
precise adjustments? : 
Refer to parts list or manual to determine the proper name and part number for 
replacement parts? '• 
Write a purchase order or requisition for parts (or other materials}? 
Refer to service manual to determine the proper service or calibration procedures, 
tolerances, etc.?_ ; 
Refer to electrical codes to determine proper wire size, or overload protection 
• necessary for equipment installatlon? 
Adjust equipment controls to settings other than those specified by the manufacturer, 
to get optimum performance from the equipment being serviced? • 
Inspect slides, gibs, keyways, carriages, shafts, bearings, etc., for excess wear. 
Improper clearance, or mis-al Ignment? • 
Repair or replace shafts, bearings, seals, etc.? • ; 
Inspect hydraulic or pneumatic cylinders, rams, or pistons for wear, pitting, 
scratches, out-or-round, etc.? 
Inspect hydraulic or pneumatic pumps for proper pressure and capacity? . 
inspect and repair pressure or volume control valves, using visual means, micro­
meter, pressure gauges, etc.? ; • • 
Inspect and adjust drive belt tension, or alignment? ' ; • 
Measure/adjust clutch plate pressure to meet manufacturer's speciflcatlom*?_____ 
Repair or replace clutch systems? • ' 
inspect gear teeth for excess wear, mls-aiIgnment, mesh depth, etc.? • 
Purge air, water, or other impurities from hydraulic, air conditioning, or 
pneumatic systems? ; : ' 
Measure/adjust linkage djstançes of simple or compound lever systems? 
Measure/adjust the mechanical advantage or speed change of simple or compound 
lever systems? ; • 
Determine the proper amoynt of force (or leverage) necessary to produce the 
desired operation of a machine, or machine sub-assembly? ' - • 
Understand the difference between different classes of levers? 
Explain the different, classes of levers to another person? 
Measure or adjust the operation of rotary lever systems, such as rocker arm 
assemblies, or bell cranks?_ . - ' • 
(PLEASE CONTINUE ON THE TOP OF THE NEXT PAGE) 
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secnoN SIX TASK STATOENS 
(CONHNUED) 
MSENINE 
HOW OHEN IS IT NECESSARY THAT YOU: 
Ettlmate the time end/or material necessary to repair defective eqwlpmamt?__ 
Inform the customer, In writing or verbally, of the cost «stlnat* for servie 
or repair? 
RBQUENCY RESPONSE UST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
1*. WEEKLY 
5. DAILY 
Compute final bill for services. Installation or repair?. 
Receive payment from customer for services? 
Write receipt for payment received? 
Maintain account books for service, malntalnence, and repair?. 
Understand the theory of a time constant? 
Use time constant theory to compute the expected voltage, pressure, etc. In 
a device at specific time Intervals, under charging or discharging 
enndltlons? 
Explain time constant theory to others? ' 
Instruct others In the procedure for computing time constant values?. 
Understand the theory of resonance and resonant circuits? 
Use resonance theory to test or adjust resonance point of a circuit?. 
Modify manufacturer's specifications for resonance point to obtain maxlaiun 
efficiency from the equipment being «arvleed? 
Design or redesign resonant circuits?. 
Compute or measure Real Opposition to flow (electrical, fluid or pneumatic)? 
Perform circuit test to Insure continuity, or Isolate excessive pressure drc 
(electrical, fluid, or pneumatic)? 
Measure or adjust rate of flow within or through a circuit (electrical, flu! 
or pneumatic}? . • 
Compute or measure energy storage or energy transfer In a system (electrical 
hydraulic, pneumatic, or mechanical)?. ; ; ; 
Design an amplifier or power transfer circuit or system (electrical, fluid, 
pneumatic or mechanical)? 
Explain a power transfer circuit or system to others? 
Instruct others In the proper method of system testing or troubleshooting?. 
Understand the theory of operation of syncro-transmitter, syncro-transformei 
and/or synero-receiver systems. 
Use the theory of syncrç devices to troubleshoot and service syncro systems' 
Instruct others In the procedures for troubleshooting and servicing of sync 
systems? 
Connect a syncro transmitter and receiver to produce a specific type of . 
receiver rotation (positive, negative, lead, lag, additive, subtractlve] 
Understand the theory of saturable core reactors? 
Use the theory of saturable core devices to perform malntalnence and repair 
these devi ces?. ' 
Instruct others In the theory and/or repair of saturable core devlee«?___ 
Compute or measure the magnetic flux density within a magnetic field, or m# 
netlcally shielded area? 
Design or modify shields to adjust magnetic flux density? 
Compute or measure the efficiency of A C or 0 C motors, using mathematical 
formulas, or test devices? 
Understand the theory of transformer turns ratio?. 
unaersianci tnc mcvi % w, 
FREQUENCY RESPONSE LIST: 
1. NEVER 
2. YEARLY 
3. MONTHLY 
4. WEEKLY 
5. DAILY 
Use time constant theory to compute the expected voltage, pressure, etc. in 
a device at specific time Intervals, under charging or discharging 
condltlon«7 
Explain time constant theory to others?. 
Instruct others In the procedure for computing time constant values?. 
Understand the theory of resonance and resonant circuits? 
Use resonance theory to test or adjust resonance point of a circuit?. 
Modify manufacturer's specifications for resonance po!;it to obtain maximum 
efficiency from the equipment being «ervlced? 
Design or redesign resonant circuits?. 
Compute or measure Real Opposition to flow (electrical, fiuid or pneumatic)%_ 
Perform circuit test to insure continuity, or isolate excessive pressure drops 
(electrical, fluid, or pneumatic)? 
Measure or adjust rate of flow within or through a circuit (electrical, fluid 
or pneumatic)? ; " 
Compute or measure energy storage or energy transfer In a system (electrical, 
hydraulic, pneumatic, or mechanical)? 
Design an amplifier or power transfer circuit or system (electrical, fluid, 
pneumatic or mechanical)? 
Explain a power transfer circuit or system to others? 
Instruct others in the proper method of system testing or troubleshooting? 
Understand the theory of operation of syncro-transmitter, syncro-transformer, 
and/or syncro-receiver systems. 
Use the theory of syncrç devices to troubleshoot and service syncro systems?. 
Instruct others in the procedures for troubleshooting and servicing of lyncre 
systems? 
Connect a syncro transmitter and receiver to produce a specific type of . 
receiver rotation (positive, negative, lead, lag, additive, s(ibtractlve}J 
Understand the theory of saturable core reactors? • 
Use the theory of saturable core devices to perform malntalnence and repair < 
these, dèvl ces? ' 
Instruct others In the theory and/or repair of saturable core devices? 
Consute or measure the magnetic flux density within a magnetic field, or wg 
net leal ly shielded area? • 
Design or modify shields to adjust magnetic flux density? 
Compute or measure the efficiency of A C or 0 C motors, using mathematical 
formulas, or test devices? 
Understand the theory of transformer turns ratio?. 
Compute or measure the power loss or efficiency of a transformer?. 
Use the turns ratio theory to determine the approximate turns ratio, or 
• step-up/step-down voltages of a transformer? 
Explain turns ratio theory to others?. 
Understand the operation of Numerical Controlled machines or devices?. 
Write Numerical Controlled programs? 
Modify or de-bug Numerical Controlled programs? 
Instruct others In Numerical Controlled coding or programs?_ 
Determine the machining to be accomplished on a part so that a Numerical 
Controlled program can be written? 
(PLEASE CCKTINUE ON THE TOP OF THE NEXT PAGE.) 
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SECTION SIX TASK STATDCNTS PACE TB« 
(CONTINUED) 
FREQUENCY RESPONSE LIST: 
I. NEVER 2. YEARLY 3- MONTHLY 4. WEEKLY 5. DAILY 
HOW OFTEN IS IT NECESSARY THAT YOU: 
Determine what machines and what tools are to be used to perform the necessary machining on a part7_ 
Refer to speed and Feed tables to determine machine tool operating speeds to be used?. 
Use trigonometry functions to determine X, Y, and Z coordinates of a numerical control program? 
Put data into written form for reporting purposes, or so that others can code N. C. programs? 
Perform routine air compressor, refrigeration, or hydraulic pump malntalnence? 
Clean, repair, or replace filter elements in the above equipment? 
Check or re-calibrate thermostats, humidity and pressure controls, or other sensing devices?. 
Inspect and adjust pressure compensating or reducing valves? 
Repair or replace pressure or vacuum switches, humidity controls, or other similar devices?. 
DIs'assemble clean and repack valves using packing rope or other packing materials? 
Connect jumper wires or by-pass connections to check the function of components or assemblies?. 
Determine the high side/low side pressure differential In an electrical, hydraulic, pneumatic, 
or other system? 
Adjust pressure readings (of gasses) for Standard Temperature and Pressure? : 
Diagnose probable cause of Incorrect pressure differential? 
Determine evaporator temperature (air conditioner)?. 
Test suction of evaporator pressure regulator or absolute valve?_ 
Perform leak tests on pressure or vacuum systems, using dye, or other leak detection equipment?. 
Replace refrigerant, water, gas, or other material In a system to restore It to proper level?— 
Conduct performance tests on air conditioning, refrigeration, pneumatic or hydraulic systems?. 
Remove compressor or pump from system so that It can be rebuilt? , 
Completely strip or dis-assemble compressor or pianp so that It can be repaired? 
Evacuate refrigeration or air conditioning system using a vacuum pump or charging station?. 
Inspect system wiring, tighten terminal screws, re-solder connections, etc.? 
Inspect, repair or replace shock mounts, vibration dampers, etc.? 
Inspect, adjust, repair, or replace overload protective devices? 
Analyze load on cooling system to determine If the esjulpoent Is operating under an overload?. 
Attempt to move a restriction In a sealed refrigeration, hydraulic, or pneumatic system? 
Measure machine or product temperature and adjust temperature controls as necessary? 
Install, repair, or replace heating or cooling packages to maintain proper operating temperatures 
for large equipment or appliances? ; • 
Perform inspection and malntalnence of cooling towers, water treatment equipment, air supply 
systems, and the like? ; 
Understand the basic theory of chemistry to do your work?. 
Use basic chemistry to perform your work? 
Understand the operation of a slide rule? 
Use a slide rule to derive data for your work?. 
Use a pocket or desk calculator to perform your work?. 
Perform routine air compressor, refrigeration, or hydraulic pump maintainenceT. 
Clean, repair, or replace filter elements In the above equipment? 
Check or re-calibrate thermostats, humidity and pressure controls, or other sensing devices? 
Inspect and adjust pressure compensating or reducing valves?. 
Repair or replace pressure or vacuum switches, humidity controls, or other similar devices? 
Dis-assemble clean and repack valves using packing rope or other packing materials? 
Connect jumper wires or by-pass connections to check the function of components or assemblies? 
Determine the high side/low side pressure differential in an electrical, hydraulic, pneumatic, 
or other system? 
Adjust pressure readings (of gasses) for Standard Temperature and Pressure? 
Diagnose probable cause of Incorrect pressure differential? : 
Determine evaporator temperature (air conditioner)? 
Test suction of evaporator pressure regulator or absolute valve? . 
Perform leak tests on pressure or vacuum systems, using dye, or other leak detection equipment? 
Replace refrigerant, water, gas, or other material In a system to restore It to proper level? 
Conduct performance tests on air conditioning, refrigeration, pneumatic or hydraulic systems? 
Remove compressor or pump from system so that it can be rebuilt? 
Completely strip or dis-assemble compressor or pump so that it can be repaired? 
Evacuate refrigeration or air conditioning system using a vacuum pump or charging station? 
Inspect system wiring, tighten terminal screws, re-solder connections, etc.? _________ 
Inspect, repair or replace shock mounts, vibration dampers, etc.? 
Inspect, adjust, repair, or replace overload protective devices? 
Analyze load on cooling system to determine if the equipment Is operating under an overload? 
Attempt to move a restriction In a sealed refrigeration, hydraulic, or pneumatic system? , 
Measure machine or product temperature and adjust temperature controls as necessary? 
Install, repair, or replace heating or cooling packages to maintain proper operating temperatures 
for large equlfment or appliances? ; • 
Perform inspection and malntalnence of cooling towers, water treatment equipment, air supply 
systems, and the like? ; . 
Understand the basic theory of chemistry to do your work? ! 
Use basic chemistry to perform your work? 
Understand the operation of a slide rule? • 
7- Use a si I de rule to derive data for your work? 
p Use a pocket or desk calculator to perform your work? i' 
I' Make up or repair wiring harnesses? ' 
Î ? Test, adjust, repair or replace equipment Instrumentation? 
I Test, adjust, repair, or replace components In your personal test equipment? 
i [Understand binary arithmetic or Boolean algebra? ' 
•; Use binary arithmetic to trace through the operation of a logic circuit? 
i - ' 
i Use Boolean algebra to determine the gating or switching operation of a logic circuit? 
I Use the above to design or re-desIgn a logic circuit? • ' 
! Convert from one number system to another? (binary to decimal, octal to hexa-decl.mal, etc.) 
I 
i Understand the operation of a diode clipping circuit or other wave shaping device? 
i 
ITroubleshoot or repair a clipping or other wave shaping circuit? ' 
! Modify or re-design a wave shaping clrcult?_ • 
[Understand transistor theory, including common base, common emitter and coomon collector deslgn*?__ » 
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SECTION SIX - - - Ti (CSKnrUED) 
ASK SIATEMBirS PAGE ELEVEN 
FREQUENCY RESPONSE LIST: 
1. NEVER 2. ÏEflSLY 3. MOHTHLY U, HEEfCLY 5. DULY 
HCW OFTEN IS IT fECESSARY THAT YOU: 
Troubleshoot or repair transistor amplifier or svitching circuits? 
Design or modify transistor amplifier or svitching circuits? 
Troubleshoot or replace logic gates or associated circuit components? 
Read and Interpret symbolic diagrams of RTl, TTL, DCTL, or other logic famllies?_ 
Construct truth tables as an aid in logic circuit troubleshooting? 
Explain transistor theory to others? 
Connect an oscilloscope to circuit components? ; 
Analyze oscilloscope vaveforms' to determine the type of equipment malfunction? 
Record pulse shape or duration using an oscilloscope or recording device? 
Analyze oscilloscope patterns to determine if the oscilloscope probe, or the 
oscilloscope itself, is properly ad.1u8ted? 
Adjust oscilloscope or prohe to conform vith proper operating standardsT 
Instruct others in the proper use or i^ntainience of test eoulTMent? 
Perform circuit tests on printed circuit boards? 
Modify a PC hoard to perform the repair of some defect? 
Design, or modify the design, of a PC layout? ; 
Expose, etch;' or otherwise construct PC hoards? 
Measure light Intensity, spectral quality, or evenness of illumination? 
Measure the level of radiation fran a microwave oven or other radiation emitting 
device, using a radiation counter or other measuring device? 
Understand the inverse square law of light Intensity? 
Ose the Inverse square lav to estimate or confute light Intensity? 
Perform maintainence or tests using optical measureing devices, such as lasers, 
optical galvanometer, etc.? ^ -
Determine the focal length of a lens, mirror, or,parabolic reflector? 
Determine the index of refraction of various transparent materials? 
Determine or adjust the alignment of light nnlaylzerg? 
Inspect, clean, adjust the alignment of beam splitting mirrors or prisms? 
Inspect, adjust, or re-align laser beama? ^ ' 
Inspect, clean, adjust or replace optical lenses, mirrors or lens assemblies? 
Inspect, clean, adjust or replace photo-electric sensors or associated eqpt.? 
Explain light measurement to others? 
Measure or compute resistance or capacitance of series or parallel circuits? 
Modify Ohm's Law, Watt's Law, etc. to determine the value of circuit conponents?__ 
Explain series, parallel, or series-parallel circuits to others? 
Explain the theory of logic circuits to others?. 
Determine pulse or wave duration or intensity with an oscilloscope? 
Understand the theory of impedance matchlng?_ 
Maintain or adjust Impedance matching clrcyitryT. 
i 
Explain transistor theory to others?. 
Connect sn oscilloscope to circuit components?_ 
Analyze oscilloscope waveforms to detemdne the type of equipment malfunction?^ 
Determine pulse or wave duration or intensity with an oscilloscope? 
Record pulse shape or duration using an oscilloscope or recording device?^ 
Analyze oscilloscope patterns to determine if the oscilloscope prote, or the 
oscilloscope itself, is properly adjusted? 
Adjust oscilloscope or probe to conform vith proper operating stsndard«T_ 
Instruct others in the proper use or i^ntainienee of test eaulnaent? 
Perform circuit tests on printed circuit boards? 
Modify a PC board to perform the repair of some defect7_ 
Design, or modify the design, of a PC layout? 
Expose, etch', or otherwise construct PC boards? 
Measure light Intensity, spectral quality, or evenness of lllumihBtion?_ 
Measure the level of radiation from a microwave oven or other radiation emitting 
device, using a radiation counter or other measuring device? 
Understand the inverse square law of light intenslty?_ 
Use the inverse square law to estimate or confute light lntensity?_ 
Perform malntainence or tests using optical measurelng devices, such as lasers, 
optical galvanometer, etc.? 
Determine the focal length of a lens, mirror, or.parabolic reflector?. 
Determine the index of refraction of various transparent materials? 
Determine or adjust the glignmeat of light polnrizera? 
Inspect, clean, adjust the alignment of beam splitting mirrors or prisms?_ 
Inspect, adjust, or re-align laser besms? ; I 
Inspect, clean, adjust or replace optical lenses, mirrors or lens assemblieg?_ 
Inspect, clean, adjust or rqilace photo-electric sensors or associated eqit.?_ 
Explain light measurement to others? 
Measure or coinpute resistance or capacitance of series or parallel circuits? 
Modify Ohm's Law, Watt's Law, etc. to determine the value of circuit components? 
Explain series, parallel, or series-parallel circuits to others? 
Understand the theory of impedance matching? i 
Maintain or adjust izgedance matching clreyltry?_ 
' Analyze, design, or modify inipedance matching circuitry?_ 
; Explain isçedance matching principles to others7_ 
I ' / i 
I Understand the principles of feedback? 
iUse feedback theory to measure or adjust feedback values to meat equipment specs.^ 
I Adapt manufacturer's feedback specs, to fit a particular need, or to obtain 
I optimum perfozmance from the equipment being serviced? 
I Determine jdiase relationship between original and feedback signal, to detexsine 
! if the signal is regenerative or degenerative? 
iExplain feedback fundamentals to others?. 
i Instruct others in the proper method of aesaurlng or adjuatlag feedbsck?_ 
-Understand the theory of circuit bias? 
Measure bias values and adjust as necessary to obtain optimum circuit otttput7_ 
Instruct others in proper procedures for bias measurement and adjustment? 
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SECTION SIX, TASK STAIBCNIS PAGE TWELVE f (OONTINUB)) • 
FREBUENOr RESPONSE UST: 
1. NEVER 2. ÏEABLX 3. MONTHLY k. vmSLX 5. DAILY 
HOW OFTEN IS IT NECESSARY THAT YOU: 
Inject a test signal and cheek circuit output to determine output 
level, or to adjust for minimum dlatortionT 
Visually inspect circuit caqponents for causes of spurious 
oscillation, noise, or malfunction? 
Test vacuum tubes to insure that they meet or exceed standard specs.? 
Measure or calculate gain of an ss^lifler circuit7 
Measure or calculate input or load resistance of an ampllfierî 
Plot load line(s) for a transistor or vacuum tube circuit? 
Explain load line theory to another person? 
Measure leakage of a filter or coiçling capacitor? ; 
Modify electrical, hydraulic, pneumatic, or mechanical devices, 
according to update specifications from the manufacturer? 
Understand the theory of linkage devices or systems? 
Maintain equipment utilizing linkage elements? 
Construct link point curves to analyze the operation of a linkage 
system? ' 
Determine the location of centers-of-rotatlon for linkage elements? 
Design or modify a link^e system to meet the needs of a situation? 
Construct vector diagrams or force polygons to analyze the force, 
velocity, mechanical advantage, etc. of a linkage system? 
Understand the theory of escapement or other Intermittent motion 
systems 7 
Inspect, maintain, or repair escapement systems? 
Design or modify escapement.or other intermittent motion systems?__ 
Remove or re-flt gears to shafts? ^ 
Re-vork the tore of a gear to restore concentricity? 
Rebuild gear teeth, shafts, rollers, etc.7_ ^ 
Measure pitch diameter, diametral pitch or other gear geometrlcs?_ 
Explain gear geometry to others? • 
Determine the increase or decrease in angular velocity due to 
simple or conçound gear trains? 
Determine the mechanical advantage of a gear train? 
Inspect, test, or repair spring drives, or chain drive mechanisms? 
Inspect, clean, adjust or repair smooth wheel drive mechanisms? 
Modify or re-design smooth wheel, spring, or chain drive sy8tems?_ 
Measure or adjust angular timing of rotary cam systems? 
Measure or adjust clearance between cam and cam follower? 
Design or modify cam systems to perform specific types of motion, 
timing, product distribution, etc.? ^ ' 
-^.. Instruct others in the fundamentals of cam design? 
Ë; Instruct others in the proper method of Inspection, repair, or 
Sc- —Af mvatemsT 
Plot loctd llne(s) for a transistor or vacuum tube circuit? 
Explain load line theory to another person? 
Measure leakage of a filter or coi^llng capacitor? 
Modify electrical, hydraulic, pneumatic, or mechanical devices, 
according to içdate specifications from the manufacturer? 
Understand the theory of linkage devices or systems? 
Maintain equipment utilizing linkage elements? 
Construct link point curves to analyze the operation of a linkage 
system?. ' -
Determine the location of centers-of-rotatlon for linkage elements? 
Design or modify a linkage system to meet the needs of a situation?. 
Construct vector diagrams or force polygons to analyze the force, 
velocity, mechanical advantage, etc. of a linkage system? 
Understand the theory of escapement or other intermittent motion 
systems? 
Inspect, maintain, or repair escapement systems? 
Design or modify escapement or other intermittent motion systems? 
Remove or re-fit gears to shafts? 
Re-work the bore of a gear to restore concentricity? 
Rebuild gear teeth, shafts, rollers, etc.?_ 
Measure pitch diameter, diametral pitch or other gear geometries? 
Explain gear geometry to others? • • 
Determine the increase or decrease in angular velocity due to 
simple or compound gear trains? 
Determine the mechanical advantage of a gear train? 
Inspect, test, or repair spring drives, or chain drive mechanlsms?_ 
Inspect, clean, adjust or repair smooth trtieel drive mechanisms? 
Modify or re-design smooth vheel, spring, or chain drive systems?_ 
Measure or adjust angular timing of rotary cam systems? 
Measure or adjust clearance between cam and cam follower? 
i 
Design or modify cam systems to perform specific types of motion, 
timing, product distribution, etc.? 
Instruct others in the fundamentals of cam design? 
I Instruct others in the proper method of inspection, repair, or 
I maintalnence of cam operated systems? 
I Inspect, clean, repair or replace mapetic counters, coin o^rated 
( devices, or other magnetic dete^ion equinnent? 
I 
I Refer to manuals to determine strength of materials? 
I (Physical, Chemical, Electrical, Thermal, etc.) 
i Measure the physical properties of inater;lals as mentioned above? 
I iRefer to sketches or drawings to construct a component part? 
iHeat treat, anneal, temper or otherwise alter the properties of a 
component or piece of metal? 
I Chemically alter the structural or molecular properites of materials^ 
Perform slotting, milling or other operations on a milling machine? 
Perform grinding operations using a surface, centerless or other 
type of grinder? • • 
Perform operations on sheet metal, using sheet met^ machines? 
(PLEASE OONTIME ON THE TOP OF THE NEXT PAGE) 
SECTION SIX (CONTINUED; TASKSTATBENS PAGE IKIRTEBI 
FREQUENCY RESPONSE UST: 
1. NEVER 2. YEARLY 3. MONTHLY k. WEEKLY 5. DAILY 
HOW OFTEN IS IT tCCESSARV THAT YOU: 
Perform exhaust gas analysis or other byproduct analysis of • 
machine or system? 
Write or type business letters, reports, bills, etc.? 
Make oral reports, or presentations to customers, employer, 
employees, or other persons? 
Act as a consultant to other service personnel In your 
company or In other companies? 
Assist a customer In determing the size or other 
specifications of proposed *quipm»int7 
Write specs for new equipment, or compoitents, to be bid? 
Write specs for proposed equipment Installations for 
customers? 
Make tentative sketches of proposed equipment Installation? 
Transfer rough sketches to finished scale drawlngs?___^_ 
Write purchase orders or equipment rnoul<1tlon<7 
Sign shipping receipt or bill of lading for a new shipment? 
Check a shipment for transit damage? 
Locate Invoice and Inventory all Invoiced Items? 
List massing or damaged Items on Invoice or lading slip? 
Make preparations for Installatl-on of new equipment? 
Obtain, read, or otherwise Interpret Installation plans? 
Assemble equipment from shipping crates, according to 
manufacturer's specs or Installation plan? 
Make Initial Installation and adjustment of new equipment 
at customer's Installation site? 
Insure that, all mechanical, electrical, pneumatic, and 
hydraulic connections have been properly 
Circuit test all components, sub assemblies, etc., 
referring to manufacturer's test points and specs.? 
Make all necessary adjustments of Internal controls to 
bring the Installation to optimum working condition? 
Instruct or supervise others In the performance of the 
spec writing, bidding or installation dufl«<? 
Instruct customer In the proper dally or periodic 
maintalnence of the equipment? ; 
Answers customer's questions, or Interpret company policy 
and procedures? • 
Interpret Job specifications, work orders or company policy to 
other wnrkxrs? 
Recommend changes in work procedures to Increase efficiency 
or quality of work? 
Recommend changes In working conditions to Increase 
productivity or safety? ; • 
Analyze or resolve work problems between workers? 
Analyze or resolve work problems between workers and 
management? • 
Assist a customer In determlng the size or other 
specifications of proposed equipment? — 
Write specs for new equipment, or components, to be bid? 
Write specs for proposed equipment Installations for 
emtomers? 
Hake tentative sketches of proposed equipment Installation?. 
Transfer rough sketches to finished scale drawings? 
Write purchase orders or equipment r«nul<>»lnti<7 
Sign shipping receipt or bill of lading for a new shipment? 
Check a shipment for transit damage? 
Locate Invoice and Inventory all Invoiced I terns? 
List nrlssing or damaged Items on Invoice or lading «I In? 
Hake preparations for Installation of new equipment? 
Obtain, read, or otherwise Interpret Installation plans? 
Assemble equipment from shipping crates, according to 
manufacturer's specs or Installation plan? 
Hake Initial Installation and adjustment of new equipment 
at customer's Installation site? 
Insure that all mechanical, electrical, pneumatic, and 
hydraulic connections have been properly made? 
Circuit test all components, sub assemblies, etc., 
referring to manufacturer's test points and specs.?____ 
Hake all necessary adjustments of :;:tema1 controls to 
bring the Installation to optimum working eondltlon? 
Instruct or supervise others In the performance of the 
spec writing, bidding or Installation dut-l«<7 
Instruct customer In the proper dally or periodic 
malntalnence of the equipment? • 
Answers customer's questions, or Interpret company policy 
and procedures? 
Interpret Job specifications, work orders or company policy to 
other wmrkfrtl 
Recommend changes In work procedures to Increase efficiency 
or quality of work? — 
Recommend changes In working conditions to Increase 
productivity or safety? ; 
Analyze or resolve work problems between workers? 
-«qmaAna 1 yze or resolve work problems between workers and 
management? 
Recommend or carry out personnel activities, such as hiring, 
promotion, transfer, termination, itc.7 
I' 
I Train new employees In proper procedures? 
i ' |Re-traln or upgrade the training of present employees? 
Halntaln time, service, production, or other business records^ 
Develop your own work schedule, appointment list, etc.? 
Develop work schedule or Job assignments for other persons? 
Establish or supervise a malntalnence or service department? 
'Supervise the budget and cost control of a department? 
(Develop a safety program for your business or work site? 
(PUEASE COMnNUE ON TIC TOP OF 7«C œXT page) 
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ŒCnCN SIX.r - - TASICSTATOOJTS 
(COMCUaWN) 
FFEOLENOr RESPONSE UST: 
1. IIEVER 2 YEARLY 3. MONTHLY ft. WEEKLY 5. DAILY 
HOW OFTEN IS IT NECESSWY TWT YOU: 
Enforca >af«ty regulations, set down by you or 
your wimlover? 
Understand the organizational structure of your 
business or a customer's business 
Receive Instruction or help In understanding 
aspect of your work? 
Improvise when regular diagnostic techniques fall 
to locate a problem? 
Perform your work as a part of a team effort?. 
Function as the leader of a team effort7___ 
Work cooperatively with customers, supervisors, or 
other employees, even though you are under 
pressure?. 
Work with an agitated or angry customer, supervisor 
or employee? ; 
Tactfully ask questions of a customer, supervisor, 
or employee to get additional information? i 
Promote confidence in your product, service, 
company, workmanship, or yourself? 
Be aware of or diagnose an unsafe working 
practice of yourself or another person?. 
Be aware of or diagnose a safety hazard caused by 
machine or physical facilities? 
Be aware of OSHA standards? 
Keep a customer or supervisor Informed of 
potential or existing safety hazards or 
problems? 
Re-organize your plant, work habits or work 
procedural to conform with OSHA standards?. 
Perform safety Inspections of your plant or work 
area? 
Attend safety lectures or semlnars7_ 
Instruct or be responsible for Instruction at 
safety lectures or seminars? 
How often do you feel the need for more instruction 
In writing letters, reports, or other commun-
ication# skll1s?_ ' 
How often do you feel the need for more Instruction 
In your skill areas (Electronics, Refriger­
ation, Mechanics, etc.)? 
How often do you feel the need for more instruction 
In other topics? (Please specify the topics 
on the back of the response sheet) 
FiEASE RBCVE BOiïH RESPOIKE SHEETS BY 
1EARIN6 THEM ALONG THE DOTTED UNE. PLACE 
BOIH SHEETS IN THE ENVELOPE ADDRESSED TO IC> 
A(0 Pin* DC ENWJOPE IN THE OUTWING MAIL. 
i 
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aipaet of your work? 
Inprovlf* when regular diegnostic techniques fall i 
Function as the leader of a team effort? ' 
Work cooperatively with customers, supervisors, or 1 
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Be aware of or diagnose a safety hazard caused by . 
machina or physical facilities?. . 
Be aware of OSHA standards? 3 
1 
Keep a customer or supervisor Informed of | 
potential or existing safety hazards or ' Droblemi? | •• . 
Ro'OrganIze your plant, work habits or work | 
Perform safety Inspections of your plant or work ' 
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APPENDIX B: CORRESPONDENCE 
Generation of Individualized Letters 
The Iowa State University Computation Center developed a 
text editing program named Thesis 3.5 (11). This program 
read alphanumeric data from punched cards and printed the 
data according to the program user's format instructions. 
Additionally, the program allowed the user to add other 
materials at pre-determined places in the data string, through 
the use of parameter cards. 
The body of the letter in this appendix was punched into 
cards, and became the primary data string of Thesis, in 
addition to the type copy, control characters for the pro­
gram were punched into these cards. The characters instructed 
the computer system in capitalization, indention, and other 
matters of form. Additional cards were added to the main 
data string to instruct the system when to select the infor­
mation from a parameter card and where to place this infor­
mation on the printed page. 
A second deck of cards was punched which included the 
company name, street address, city, state, zip code, and 
type of business for each potential respondent company. 
This became the parameter deck. 
The computer program instructed the system to print 
the main data string (the letter) on the type of paper 
141 
specified by the user. The system began with the first 
card of the main program and printed according to instruc­
tions until a card called for a parameter card to be read. 
The proper card was read from the first set of parameter 
cards, in this case the information on the first potential 
respondent. This information was printed and the system 
continued through the main program and the first set of 
parameter cards. When the end of the main program was reached 
the system began again, this time using the second set of 
parameter cards. Processing continued until all sets of the 
parameter cards were used. In this way a large number of 
individually addressed and personalized letters were type­
written quickly and inexpensively. A second program entitled 
Labels (23) was used in conjunction with the Thesis program 
to generate pressure sensitive mailing labels. Using these 
two programs it was possible to generate both the letters 
and the labels with the same parameter deck. The researcher 
had only to fold the letters, insert them into an envelope 
and apply the address label. 
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loWfl StClfe LJuiVCrSlt^ of Science and Technology 
M, 
III Ames, Iowa 50010 
(Calendar Date) 
College of Education 
Industrial Education 
Electro-Mechanical Research Project 
Telephone 515-294-8064 
(Business Name) 
(Street Address) 
(City, State Zip) 
Dear Sir; 
I am involved in a research project for the Department of 
Public Instruction and Iowa State University, to provide 
information about workers who need both electrical and mechanical 
skills to do their work. When completed, this information can be 
used by Iowa's technical schools to develop training programs for 
Electro-Mechanical technicians. 
If this project is to be effective, it is necessary to gather 
information from the men and women who do the work, and from their 
foremen and employers. It is for this reason that I am writing to 
you and to other (type of business and geographical location). 
I hope you will agree that there is now, and will continue to 
be, a need for better trained service personnel. If you do agree, 
and are willing to give me the benefit of your experience, I would 
like to have you or one of your employees fill out a questionnaire. 
This will take about an hour, and will ask about the types of 
equipment you work on, how frequently you work on them, what types 
of tasks you perform on the equipment, and to estimate how these 
items will change in importance within the next few years. 
I firmly believe that the results of the study will be of 
direct benefit to you, to your company, and, ultimately, to the 
public as a whole. 
Please, while you have the letter in your hand, fill out the 
postcard and put it in the outgoing mail. Thank you for your help. 
Sincerely, 
Robert Stone, Researcher 
RDS/ch 
Enc. 
iVCrSltlj oj Science and Technolo. les, Iowa 50010 
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College of Education 
Industrial Education 
Electro-Mechanical Research Rroject 
Telephone 515-294-8064 July 6, 1973 
Marchant Calculating Operations 
115 North Marion 
Ottumwa, Iowa 52501 
Dear Sir: 
I am involved in a research project for the Department of 
Public Instruction and Iowa State University, to provide 
information about workers who need both electrical and mechanical 
skills to do their work. When completed, this information can be 
used by Iowa's technical schools to develop training programs for 
Electro-Mechanical technicians. 
If this project is to be effective, it is necessary to gather 
information from the men. and women who do the work, and from their 
foremen and employers. It is for this reason that I am writing to 
you and to other business machine dealers in southern Iowa. 
I hope you will agree that there is now, and will continue to 
be, a need for better trained service personnel. If you do agree, 
and are willing to give me the benefit of your experience, I would 
like to have you or one of your employees fill out a questionnaire. 
This will take about an hour, and will ask about the types of 
equipment you work on, how frequently you work on them, what types 
of tasks you perform on the equipment, and to estimate how these 
items will change in importance within the next few years. 
I firmly believe that the results of the study will be of 
direct benefit to you, to your company, and, ultimately, to the 
public as a whole. 
Please, while you have the letter in your hand, fill out the 
postcard and put it in the ougtoing mail. Thank you for your help. 
Sincerely, 
Robert Stone, Researcher 
RDS/ch 
Enc. 
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loWQ Stcitc UîllVCrSltlj of Science and Technolo. \es. Iowa 50010 
College of Education 
Industrial Education 
Electro-Mechanical Research Rroject 
Telephone 515-294-8064 July 6, 1973 
Mc Elroy T.V. and Appliance 
1739 State 
Bettendorf, Iowa 
Dear Sir: 
I am involved in a research project for the Department of 
Public Instruction and Iowa sèate University, to provide 
information about workers who need both electrical and mechanical 
skills to do their work. When completed, this information can be 
used by Iowa's technical schools to develop training programs for 
Electro-Mechanical technicians. 
If this project is to be effective, it is necessary to gather 
information from the men and women who do the work, and from their 
foremen and employers. It is for this reason that I am writing to 
you and to other large appliance dealers in eastern Iowa. 
I hope you will agree that there is now, and will continue to 
be, a need for better trained service personnel. If you do agree, 
and are willing to give me the benefit of your experience, I would 
like to have you or one of your employees fill out a questionnaire. 
This will take about an hour, and will ask about the types of 
equipment you work on, how frequently you work on them, what types 
of tasks you perform on the equipment, and to estimate how these 
items will change in importance within the next few years. 
I firmly believe that the results of the study will be of 
direct benefit to you, to your company, and, ultimately, to the 
public as a whole. 
Please, while you have the letter in your hand, fill out the 
postcard and put it in the outgoing mail. Thank you for your help. 
Sincerely 
Robert Stone, Researcher 
RDS/ch 
Enc. 
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I am willing to participate in the research project. 
I am not willing to participate in the project. 
We do not perform electromechanical activities. 
Name 
Company Name 
City, State, Zip Code 
Number of employees in your establishment 
Pa» riot 
Robert D. Stone 
208-B Industrial Education 
Iowa State University 
Ames, Iowa 50010 
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Potential Respondent's Name 
Street Addresis 
City, State Zip Code 
Dear Sir; 
Recently you received a letter asking for your 
assistance in determining the educational needs of Electro-
Mechanical Technicians. At this time I have not received the 
reply card that was included with that letter. I would like to 
remind you that this project is extremely important in the 
development of realistic educational programs in Iowa. 
If the card has been laid aside, or has gotten under 
a pile of papers, please dig it out, complete it, and put it in 
the mail. I urge you to check the blank stating your willingness 
to be a part of the project, but in any case, YOUR response is 
extremely important so that further plans can be made. 
If you have already returned the card, please 
ignore this reminder. Thank you for your consideration. 
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loWCl Stcitc University of Sdmce and Technology III Aines, Iowa 50010 
Ckjlli'nc i)f lûliicalion 
Industrial Kciucalioii 
Eloclro-Mcchanical Ri-si-arch ftojcct 
Tclcphoin- 515-2f)4-S(r(i4 
Thank you ion. yoiVL uoltUngnùé to poAticipatz In thz njz&zjan.c.h project. 
A& I tndicatzd on thz teZzphonz, 1 mold Ukz to havz thz quz&tionncuAZ 
compZztzd by iomzonz who ti> actuaZty invoZvzd in thz pzKiomancz oi Eizctfw-
mzchanicaZ activities. Plexuz 4zz that thz qazôtionnaiAZ ié put into thz handi 
oi thz appfiopfUatz peMon, havz him took thnjough it 6o that hz ii> somewhat 
iamiZLan. MJth it and then ?Zzcu>z havz him caJLl mz cotizct bzioKz hz bzgiM to 
iiZZ it out. 
I havz iound that thzAz i6 a gAzat dzaJL oi con^aiion about 6omz poAts 
oi thz quz6tionnaiAz, and unZzS6 thz6z points oaz cZzoAzd op in advancz, thz timz 
and ziiont put into thz annozu may bz wa&tzd. 
Thank you, 
Bob Stonz 5151Z94-S064 Cotizct 
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APPENDIX C: TASK STATEMENT LIST 
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Task 
Number 
Task Statement 
1. Locate and test system cœponents to determine if they are 
functioning properly 2 
2. Refer to a circuit schematic or a circuit diagram to aid in 
tracing an electric, hydraulic, or pneumatic circuit? 
3. Refer to engineering drawings or machine drawings? 
4. Refer to building blueprints or architectural plans? 
5. Disconnect electrical, hydraulic, or pneumatic connections 
before performing maintenance or repazr on a piece of 
equipment? 
6. Remove, repair, or replace defective components such as switches, 
circuit breakers, themocovç)les, solenoids, valves, relays, etc? 
7. Remove dust and dirt from the interior or exterior of motors, 
housings, gearcases, etc.? 
8. Inspect commutator, slip rings or brush gear of motors or 
generators? 
9. Inject motor controls such as centrifugal switches for 
proper operation? 
10. Clean and adjust motor or starter contacts? 
11. Test motor windings for short circuits, grounds, open circuits. 
or bum-outs? 
12. Repair or replace defective starter or starter components? 
13. Connect external resistance, capacitance, or other "dummy load" 
to equipment under test for purposes of equipment adjustement? 
14. Make sketches of equipment sub-assemblies during dls-assembly, 
or for reference during re-assembly? 
15. Refer to manufacturer's assembly drawings to assure proper 
re-asseiTi)ly of equipment? 
16. I/Iaintain service records on machines or equipment serviced? 
17. Use feeler gauge, dial indicator, or other precision measuring 
device to make precise adjustments? 
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Task Number Task Statement 
18. Refer to parts list or manual to deteraiine the proper name and 
part number for replacement parts? 
19. Write a purchase order or requisition for parts (or other 
materials)? 
20. Refer to service manual to determine the proper service or 
calibration procesures, tolerances, etc.? • 
21. Refer to electrical codes to detemlne proper wire size, or 
overload protection necessary for equipment Installation? 
22. Adjust equipment controls to settings other than those speci­
fied by the manufacturer, to get optimum performance from 
the equipment being serviced? 
23. Inspect slides, gibs, keyways, carriages, shafts, bearings, 
etc., for excess wear, Inproper clearance, or mis-alignment? 
24. Repair or replace shafts, bearings, seals, etc.? 
25. Inspect hydraulic or pneumatic cylinders, rams, or pistons 
for wear, pitting, scratches, out-of-round, etc.? 
26. Inspect hydraulic or pneumatic punps for proper pressure and 
capacity? 
27. Inspect and repair pressure or volume control valves, using 
visual means, mlcrarmter, pressure ^uges, etc.? 
28. Inspect and adjust drive belt tension, or alignment. 
29. Measure/adjust clutch plate pressure to meet manufacturer's 
specifications? 
30. -Repair or replace clutch systems? 
31. Inspect gear teeth for excess wear, mis-alignment, mesh depth, 
etc.? 
32. Purge air, water, or other inpurltles from hydraulic, air 
conditioning, or pneumatic systems? 
33. Measure/adjust linkage distances of sMrçle or conpound lever 
systems? 
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Task Number Task statement 
34. Measure/adj us t the mechanical advantage or speed change of 
sinple or compound lever systems? 
35. JJetennine the proper amount of force (or leverage) necessary 
to produce the desired operation of a machine, or machine 
sub-assembly? 
36. Understand the difference between different classes of levers? 
37. Explain the different classes of levers to another person? 
38. Measure or adjust the operation of rotary lever systems, such 
as rocker ann assemblies, or bell cranks? 
39. Estimate the time and/or material necessary to repair defective 
equipment? 
40. Infom the customer, in writing or verbally, of the cost estimate 
for service or repair? 
41. Coipute final bill for services, installation or repair? 
42. Receive payment from customer for services? 
43. Write receipt for payment received? 
44. Maintain account books for service, maintenance and repair? 
45. Understand the theoiy of a time constant? 
46. Use time constant theory to conpute the expected voltage, pressure, 
etc, in a device at specific time intervals, under charging 
or discharging conditions? 
47. Explain time constant theory to others? 
48. Instruct others in the procedure for computing time constant 
values? 
49. Understand the theory of resonance and resonant circuits? 
50. Use resonance theory to test or adjust resonance point of a 
circuit? 
51. rtodify manufacturer's specifications for resonance point to 
obtain maximum efficiency from the equipment being, serviced? 
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52. Design or redesign resonant circuits? 
53. Compute or measure Real Opposition to flow (electrical, fluid 
or pneumatic)? 
54. PerfoiTO circuit test to insure continuity, or isolate excessive 
pressure drops (electrical, fluid, or pneumatic)? 
55 • Measure or adjust rate of flow within or through a circuit 
(electrical, fluid, pneumatic, or mechanical)? 
56. Ccopute or measure ener^ storage or enei^ transfer in a 
system (electrical, hydraulic, pneumatic, or mechanical)? 
57. Design an amplifier or power transfer circuit or system 
(electrical, fluid, pneumatic, or mechanical)? 
58. Ej^jlain a power transfer circuit or system to others? 
59. Instruct others in the proper method of system testing or 
troubleshooting? 
60. Understand the theory of operation of syncro-transmitter, 
syncro-transformer, and/or syncro receiver systems? 
61. Use the theory of syncro devices to troubleshoot and service 
syncro systems? 
62. Instruct others in the procedures for troubleshooting and 
servicing of syncro systems? 
63. Connect a syncro transmitter and receiver to produce a specific 
type of receiver rotation (positive, negative, lead, lag, 
additive, subtractive)? 
64. Understand the theory of saturable core reactors? 
65. Use the theory of saturable core devices to perforai maintenance 
and repair of these devices? 
6b. Instruct others in the theory and/or repair of saturable core 
devices? 
67. Compute or measure the magietlc flux density within a magnetic 
field, or magnetically shielded area? 
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68. Design or modify shields to adjust magnetic flux density? 
6y. Caipute or measure the efficiency of A C or D C motors, using 
mathematical formulas, or test devices? 
70. understand the theory of transformer turns ratio? 
71. Caipute or measure the power loss or efficiency of a transformer? 
72. Use the turns ratio theory to determine the approximate turns 
ratio, or st^up/step-down voltages of a transl'orraer? 
73. Explain turns ratio theory to others? 
74. Understand the operation of Numerical Controlled machines or 
devices? 
75. Write Numerical Controlled programs? 
76. Modify or de-bug Numerical Controlled programs? 
77. Instruct other in Numerical Controlled coding or programs? 
78. Determine the machining to be accanplished on a part so that 
a Numerical Controlled program can be written? 
79. Determine what machines and what tools are to be used to perform 
the necessary machining on a part? 
dO. Refer to speed and feed tables to determine machine tool cutting 
speeds to be used? 
81. Use trigonometry functions to determine X, Y, and Z coordinates 
of a Numerical Control program? 
82. Put data into written form for reporting purposes, so that 
others can code N. C. programs? 
83. Perform routine air corrpressor, refrigeration, or hydraulic 
punp maintenance? 
84. Clean, repair, or replace filter elements in the above equipment? 
b5. Check or re-calibrate thermostats, hmidity and pressure controls, 
or other similar devices? 
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86. Inspect and adjust pressure coipensating or reducing valves? 
87. Repair or replace pressure or vacuum switches, humidity 
controls, or other packing materials? 
88. Dis-assemble clean and repack valves using packing rope or 
other packing materials? 
89. Connect Junper wires or by-pass connections to check the 
function of conponents or assemblies? 
90. Determine the high side/low side pressure differential in an 
electrical, hydraulic, pneumatic, or other system? 
91. Adjust pressure readings (of gasses) for Standard Tenperature 
and Pressure? 
92. Diagnose probable cause of incorrect pressure differential? 
93 • Determine evaporator tenperature (air conditioner) ? 
94. Test suction of evaporator pressure regulator or absolute valve? 
95. Perform leak tests on pressure or vacuum systems, using dye, 
or other leak detection equipment? 
96. Replace refrigerant, water, gas, or other material In a system 
to restore it to proper level? 
97. Conduct performance tests on air conditioning, refrigeration, 
pneumatic or hydraulic systems? 
98. Rsnove coipressor or punp from system so that it can be rebuilt? 
99. Completely strip or dis-assemble conpressor or punp so that 
, it can be repaired? 
100. Evacuate refrigeration or air conditioning system using a vacuum 
purrp or charging station? 
101. Inject system wiring, tighten terminal screws, re-solder 
connections, etc.? 
102. Inspect, repair, or replace shock mounts, vibration dampers, etc.? 
103. Inspect, adjust, repair, or replace overload protective devices? 
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104. Analyze load on cooling system to determine if the eqiAipment 
is operating under an overload? 
105. Attempt to move a restriction in a sealed refrigeration, 
hydraulic, or pneumatic systems? 
106. Measure machine or product tenperature and adjust taiperature 
controls as necessary? 
107. Install, repair, or replace heating or cooling packages to 
maintain proper operating tenperatures for large equipment 
or appliances? 
108. Perform inspection aïid maintenance of cooling towers, water 
treatment equipment, air supply systems, and the like? 
109. Understand the basic theory of chemistry to do your work? 
110. Use basic chemistry to perform your work? 
111. Understand the operation of a slide rule? 
112. Use a slide rule to derive data for your work? 
113. Use a pocket or desk calculator to perform your work? 
114. ]%ke vp or repair wiring harnesses? 
115. Test, adjust, repair or replace equipment instrumentation? 
116. Test, adjust, repair, or replace ccnponents in your personal 
test equipment? 
117. Understand binary arithmetic or Boolean algebra? 
118. Use binary aritîmetic to trace through the operation of a 
logic circuit? 
119. Use Boolean- algebra to determine the gating or switching 
operation of a logic circuit? 
120. Use the above to design or re-desigi a logic circuit? 
121. Convert fcan one number system to another? (binary to decimal, 
octal to hexa-decimal, etc.) 
122. Understand the operation of a diode clipping circuit or other 
wave shaping device? 
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Task Number Task Statement 
I ' : 
123. Troubleshoot or repair a clipping or other wave shaping device? 
124. Modify or re-design a wave shaping circuit? 
125. Understand transistor theory, including common base, conmon 
emitter, and conmon collector designs? 
126. Troubleshoot or repair transistor amplifier or switching circuits? 
127. Design or modify transistor anplifier or . switching circuits? 
128. Troubleshoot or replace logic gates or associated circuit 
components? 
129. Read and interpret symbolic diagrams of RTL, TTL, DCTL, or other 
logic families? 
130. Construct truth tables as an aid in logic circuit troubleshooting? 
131. Explain the theory of logic circuits to others? 
132. E3Ç)lain transistor theory to others? 
133. Connect an oscilloscope to circuit conponents? 
134. Analyze oscilloscope waveforms to determine the type of equip­
ment malfunctions? 
135. Determine pulse or wave duration or intensity .with an 
oscilloscope? • 
136. Record pulse shape or duration using an oscilloscope or recording 
device? 
137. Analyze oscilloscope patterns to determine if the oscilloscope 
probe, or the oscilloscope itself, is properly adjusted? . 
138. Adjust oscilloscope or probe to conform with proper operating 
standards? 
139. Instruct others in the proper use or maintenance of test 
equipment? 
140. Perform circuit tests on printed circuit boards? 
141. rtodify à PC board to perform the repair of seme defect? 
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142. Deslgi, or modify the design, of a PC layout? 
143. Expose, etch or otherwise construct PC boards? 
144. . Measure light intensity, spectral quality, or evenness of 
illumination? 
145. Measure the level of radiation fran a microwave oven or other 
radiation emitting device, using a radiation counter or 
other measuring device? 
146. Understand the inverse square law of li^t intensity? 
147. Use the inverse equare law to estimate or conpute ligit 
intensity? 
148. Perfonn maintenance or tests using optical measuring devices, 
such as lasers, optical galvanometer, etc.? 
149. Detennine the focal length of a lens, mirror, or parabolic 
reflector? 
150. Detennine the index of refraction of various tr^sparent 
materials? 
151. • Detennine or adjust the alignment of light polarizers? 
152. Inspect, clean, adjust the alignment of beam splitting mirrors 
or prisms? 
153. Inspect, adjust, or re-aliga laser beams? 
154. Inspect, clean, adjust or replace optical lenses, mirrors 
or lens assemblies? 
155. ' Inspect, clean, adjust or replace photo-electric sensors or 
associated eqpt.? 
156. E3Q)lain light measurement to others? 
157. Measure or caipute resistance or capacitance of series or 
parallel circuits? 
158. Modify Ohm's Law, Watt's Law, etc. to determine the values of 
circuit conponents? 
159. Explain series, parallel, or series-parallel circuits to others? 
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160. Understand the theory of inpedance matching? 
161. Maintain or adjust Inpedance matching,"circuitry? 
162. Analyze, design, or modify Inpedance matching circuitry? 
163. Explain iipedance matching principles to others? 
164. Understand the principles of feedback? 
165. Use feedback theory to measure or adjust feedback values to 
meet equipment specs.? 
166. Adapt manufacturer's feedback specs, to fit a particular need, 
or to obtain optimum performance from the equipment being 
serviced? 
167. Deteimine phase relationship between original and feedback 
signal, to determine if the signal is regenerative or 
degenerative? 
168. Explain feedback fundamentals to others? 
169. Instruct others in the proper method of measuring or adjusting 
feedback? 
170. Iftiderstand the theory of circuit bias? 
171. Measure bias values and adjust as necessary to obtain optimum 
circuit output? 
172. Instruct others in proper procedures for bias measurement 
and adjustment? 
173. Inject a test signal and check circuit output to detemine output 
level, or to adjust for minimum distortion? 
174. Visually Inspect circuit conponents for causes of spurious 
oscillation, noise, or malfunction? 
175. Test vacuum tubes to insure that they meet or exceed standard 
specs.? 
176. Measure or calculate gain of an amplifier circuit? 
177. IVfeasure or calculate irput or lead resistance of an amplifier? 
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178. Plot load line(s) for a transistor or vacuum tube circuit? 
179. Explain load line theory to another person? 
180. Measure leakage of a filter or coiç>ling capacitor? 
181. Modify electrical J hydraulic, pneumatic, or mechanical devices 
according to update specifications fran the manufacturer? 
182. Understand the theory of linkage devices of systems? 
183. Maintain equipment utilizing linkage elements? 
184. Construct link point curves to analyze the operation of a 
linkage systan? 
185. Determine the location of centers-of-rotation for linkage 
elonents? 
186. Design or modify a linkage system to meet the needs of a 
situation? 
187. Cons timet vector diagrams or force polygons to analyze the 
force, velocity, mechanical advantage, etc. of a linkage 
system? 
188. IMderstand the theory of escapement or other intermittent 
motion systems? 
189. Inspect, maintain, or repair esc^ement systems? 
190. Design or modify escapement or other intermittent motion 
systems? 
191. Remove or re-fit gears to shafts? 
192. Re-work the bore of a gear to restore concentricity? 
193. Rebuild gear teeth, shafts, rollers, etc.? 
194. Measure pitch diameter, diametral pitch or other gear geometries? 
195. Explain gear geometry to others? 
196. Determine the increase or decrease in angular velocity due to 
sinple or conpound gear trains? 
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197. Deteiîiiine the mechanical advantage of a gear train? 
198. Inspect, test, or repair spring drives, or chain drive mechanisms? 
199. Inspect, clean, adjust or repair smooth wheel drive mechanisms? 
200. Modify or re-design smooth vjheel, spring, or chain drive systems? 
201. Measure or adjust angular timing of rotary cam systems? 
202. Measure or adjust clearance between cam and cam follower? 
203. Design or modify cam systems to perform specific types of 
motion, timing, product distribution, etc.? 
204. Instruct others in the fundamentals of cam design? 
205. Instruct others in the proper method of inspection, repair, or 
maintenance of cam operated systems? 
206. Inspect, clean, repair, or replace magnetic counters, coin 
operated devices, or other magnetic detection equipment? 
207. Refer to manual s to determine strength of materials? (Riysical, 
Chemical, Electrical, Thennal, etc.) 
20b. Measure the physical properties of materials as mentioned above? 
209. Refer to sketches or drawings to construct a conponent part? 
210. Heat treat, anneal, temper or otherwise alter the properties 
of a coiponent or piece of metal? 
211. Caiemically alter the structural or molecular properties of 
materials? 
212. Perfom slotting, milling or other operations on a milling 
machine? 
213. Perfom grinding operations using a surface,, centerless or other 
type of grinder? 
214. Perfoim operations on sheet metal, using sheet metal machines? 
215. Perform exhaust gas analysis or other byproduct analysis of 
a machine or system? 
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216. Write or type business letters, reports, bills, etc.? 
217. DWce oral reports, or presentations to eus toners, enployer, 
enployees, or other persons? 
218. Act as a consultant to other service personnel in your ccxipany 
or in other conpanies? 
219. Assist a customer in determining the size or other specifica­
tions of proposed equipment? 
220. Write specs for new equipment, or components, to be bid? 
221. Write specs for proposed equipment installations for customers? 
222. Make tentative sketches of proposed equipment installation? 
223. Transfer rough sketches to finished scale drawings? 
224. Write purchase orders or equipment requisitions? 
225. Sigi shipping receipt or bill of lading for a new shipment? 
226. Ciheck a shipment for transit damage? 
227. Locate invoice and inventory all invoiced items? 
228. List missing or damaged items on invoice or lading slip? 
229. Make preparations for installation of new equipment? 
230. Obtain, read, or otherwise interpret Installation plans? 
231. Assemble equipment fron shipping crates, according to manu­
facturer's specs or installation plan? 
232. lyfeke initial installation and adjustment of new equipment 
at customer's installation site? 
234. Circuit test all conponents, sub assemblies, etc., referring 
to manufacturer's test points and specs.? 
235. Make all necessary adjustments of internal controls to bring 
the installation to optimum working conditions? 
236. Instruct or supervise others in the performance of the spec. 
writing, bidding or installation duties? 
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237. Instruct customer in the proper daily or periodic maintenance • 
of the equipment? 
238. Answer customer's questions, or interpret coipany policy and 
procedures? 
239. Interpret job specifications, work orders or conpany policy 
to other workers? 
240. Reconmend changes in work procedures to increase efficiency 
or quality of work? 
241. Recomnend changes in working conditions to increase productivity 
or safety? 
242. Analyze or resolve work problems between workers? 
243. Analyze or resolve work problems between workers and management? 
244. Reconmend or carry out personnel activities, such as hiring, 
promotion, transfer, termination, etc.? 
245. Train new enployees in proper procedures? 
246. Re-train or upgrade the training, of present enployees? 
247. Maintain time, service, production, or other business records? 
248. Develop your own work schedule, appointment list, etc.? 
249. Develop work schedule or job assignments for other persons? 
250. Establish or supervise a maintenance or service department? 
251. Supervise the budget and cost control of a department? 
252. Develop a safety program for your business or work site? 
253. Enforce safety regulations, set down by you or your enployer? 
254. Understand the organizational structure of your business or 
a customer's business? 
255. Receive instruction or help in understanding seme aspect of 
your work? 
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256. Inprovise when regular diagnostic techniques fail to locate 
a problem? 
257. Perform your work as a part of a team effort? 
258. Function as the leader of a team effort? 
259. Work cooperatively with customers, supervisors, or other 
employees, even though you are under pressure? 
260. Work with an agitated or angry customer, supervisor, or 
enployee? 
261. Tactfully ask questions of a customer, supervisor, or 
employee to get additional information? 
262. Promote confidence in your product, service, conpany, work­
manship, or yourself? 
263. Be aware of or diagnose an unsafe working practice of yourself 
or another person? 
264. Be aware of or diagnose a safety hazard caused by machine or 
physical facilities? 
265. Be aware of OSHA standards? 
266. Keep a customer or supervisor informed of potential or existing 
safety hazards or problems? 
267. Re-organize your plant, work habits, or work procedures to 
conform with OSHA standards? 
268. Perform safety inspections of your plant or work area? 
269. Attend safety lectures or seminars? 
270. Instruct or be responsible for instruction at safety lectures 
or seminars? 
271. How often do you feel the need for nrare instruction in writing 
letters, reports, or other communication skills? 
272. How often do you feel the need for more instruction in your 
skill areas (Electronics, Refrigeration, Itechanics, etc.)? 
273. How often do you feel the need for more instruction in other topics? 
(Please specify the topics on the back of the response sheet) 
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APPENDIX D; OCCUPATIONAL CLUSTERS BY CLUSTER AREAS 
Appendix D presented a detailed analysis of task clusters 
by job function. These data were presented for Present and 
Projected responses. The data were arranged according to 
1) Primary core areas, 2) Secondary core areas, 3) 
Tertiary core areas, 4) Fourth level core areas, and 5) 
Fifth level core areas. 
In each of these displays the task number, task state­
ment, and mean performance frequency were shown for each 
respondent group. The numbers at the head of each column 
designated respondent groups as follows: 
1. Residential 
2. Commercial 
3. Business and Office 
4. Industrial 
5. Agri-Business 
Primary Core 
(Present) 
Tksk Number and Statement 
Response Group 
1 2 ^ 3 4 5 
Diagnostic Tasks 
1 Locate and test system conponents to determine If they 
are functioning properly 4.26 4.41 4.16 4.14 4.11 
2 Refer to a circuit schematic or a circuit diagram to 
aid in tracing an electric, hydraulic, or pneumatic 
4.00 4.10 circuit 4.21 4.11 3.25 
3 Refer to engineering drawings or machine drawings 2.41 2.93 3.71 3.89 3.43 
9 Inspect motor controls such as centrifugal switches 
for proper operation 2.94 2.70 2.19* 2.61 2.32 
11 Test motor windings for short circuits, ground, open 
2.78 circuits, or bum-outs 3.03 3.04 2.48 2..50 
28 Inspect and adjust drive belt tension, or alignment 3.91 3.15 3.71 3.06 3.46 
Maintenance and Repair 
5 Disconnect electrical, hydraulic, or-pneumatic 
connections before performing maintenance or 
repair on a piece of equipment 4.26 3.96 3.94 4.17 3.93 
6 Remove, repair, or replace defective coirponents 
such as switches, circuit breakers, thermocouples, 
4.35 solenoids, valves, relays, etc. 4.68 4.26 4.00 3.82 
7 Remove dust and dirt from the interior or exterior 
2.64 of motors, housings, gear cases, etc. 3.59 3.33 3.97 3.29 
* Mean below 2.25» not significantly different frcan other means 
Maintenance and Repair (Continued) 
b . Inspect corrmutator, slip rings or brush gear of 
motors or generators 1.91* 2.26 2.45 2.50 2.29 
10 Clean and adjust motor or starter contacts 2.65 2.59 2.94 2.31 2.68 
12 Repair or replace defective starter or starter 
conponents 2.53 2.52 1.81* 2.33 2.50 
22 Adjust equipment controls to settings other than 
those specified by the manufacturer, to get opti­
mum performance f1?om the equipment being serviced 2.53 2.56 2.6b 2.42 2.43 
24 Repair or replace shafts, bearings, seals, etc. 3.35 2.93 3.29 2.W1 3.18 
89 Connect jumper wires or by-pass connections to check 
2.83 2.6b the function of conponents or assemblies 3.50 3.37 2.71 
101 Inspect system wiring, tighten terminal screws, • 
3.76 2.61 re-solder connections, etc. 3.59 3.32 2.54 
103 Inspect, adjust, repair, or replace overload 
protective devices 2.94 2.W5 2.23* 2.31 2.39 
114 Make up or repair wiring harnesses 3.09 2.70 2.29. 2.67 2.14* 
231 Assemble equipment from shipping crates, according 
to manufacturer's specs or installation plan 2.6b 2.41 2.93 2.97 2.33 
232 Make initial installation and adjustment of new 
equipment at customer's installation site 3.38 3.04 3.26 2.03* 2.00* 
Measurement Tfesks 
17 Use a feeler gauge, dial indicator, or other 
precision measuring device to make precise 
2.44 adjustments 3.07 3.bl 3.25 2.79 
23 Inspect slides, gibs, keyways, carriages, shafts. 
bearings, etc., for excess wear. Improper clearance. 
4.10 3.36 or mls-allgnnent 3.06 3.15 3.17 
55 Measure or adjust rate of flow within or through a 
circuit (electrical, fluid, or pneumatic) 2.76 3.07 2.90 3.47 2.25 
Measurement làsks (Continued) 
234 Circuit test all components, sub assanblles, 
etc., referring to manufacturer's test points 
and specs. 2.50 2.78 3.00 2.58 2.11* 
235 Make all necessary adjustments of Internal 
controls to bring the installation to optimum 
working condition 2.91 3.07 3.32 2.42 2.61 
Clerical Tasks 
15 Refer to manufacturer's assembly drawings to assure 
16 
proper re-assembly of equipment 3.21 3.15 3.32 3.42 3.32 
Maintain service records on machines or equipment 
serviced 3.71 3.63 4.58 2.64 3.29 
18 Refer to parts list or manual to determine the 
proper name and part number for replaconent parts 4.47 4.22 4.74 4.00 3.93 
19 Write a purchase order or requisition for parts 
(or other materials) 4.21 3.59 4.03 3.03 3.54 
20 Refer to service manual to determine the proper 
service or calibration procedures, tolerances, etc. 4.29 4.00 4.19 3.67 3.75 
21 Refer to electrical codes to determine proper wire 
size, or overload protection necessary for equipment 
installation 2.59 2.85 1.84* 2.75 2.79 
113 Use a pocket or desk calculator to perform your work 2.35 1.74* 2.45 2.53 2.89 
216 Vfrlte or type business letters, reports, bills, etc. 3.94 2.93 3.94 2.36 2.64 
224 Write purchase orders or equipment requisitions 3.21 3.00 2.32 2.50 3.00 
226 Check a shipment for transit damage 3.29 3.22 3.65 2.27 3.25 
247 Maintain time, service, production, or other business 
records 3.68 3.56 4.23 2.72 3.54 
Interpersonal Tasks 
239 Interpret Job specifications, work orders or company 
3.26 2.67 2.68 policy to other workers 2.91 3.30 
257 Perform your work as a part of a team effort 3.53 3.74 3.87 4.44 4.50 
258 Function as the leader of a team effort 3.50 3.67 3.58 3.97 4.29 
259 Work cooperatively with custaners, supervisors, or 
4.68 4.39 other employees, even though you are under pressure 4.5W 3.89 4.39 
260 Work with an agitated or angry customer, supervisor 
3.82 or employee 3.18 3.84 3.36 3.11 
261 Tactfully ask questions of a customer, supervisor, 
or employee to get additional information 4.65 3,63 4.35 3.94 3.96 
262 Promote confidence in your product, service. 
company, workmanship, or yourself 4.79 4.22 4.94 4.19 4.1W 
Administrative Tasks 
39 Estimate the time and/or material necessary to 
3.87 repair defective equipment 4.35 3.52 3.56 3.21 
217 Make oral reports, or presentations to custaners. 
4.19 3.44 employer, employees, or other persons 4.29 3.70 3.21 
218 Act as a consultant to other service personnel In 
your cc«ipany or in other coipanies 3.53 3.33 3.68 3.17 2.68 
219 Assist a custaner in determining the size or other 
specifications of proposed equipment 3.03 3.07 3.06 2.11* 2.00* 
240 Reconmend changes in work procedures to Increase 
2.08 efficiency or quality of work 3.22 2.93 2.«9 2.89 
242 Analyze or resolve work problans between workers 2.26 2.56 2.32 2.58 2.02 
243 Analyze or resolve work problems between workers 
2.47 and management 2.1b* 2.52 2.10* 2.50 
248 Develop your own work schedule, appointment list, etc. 4.35 4.00 4.55 3.22 4.07 
249 Develop work schedule or job assignments for other 
3.44 3.63 3.61 persons 3.10 2.61 
Administrative Tasks (Continued) 
250 Establish or supervise a maintenance or service 
department 3.62 3M 3.19 2.31 3.43 
251 Supervise the budget and cost control of a . 
department 2.71 2.56 2.39 1.56* 2.46 
Instructional Tasks 
59 Instz'uct others In the proper method of system 
testing or troubleshooting 2.6b 2.78 2.68 2.97 2.39 
245 Train new enployees In proper procedures 2.50 2.67 2.32 2.50 2.93 
246 Re-train or upgrade the training of present 
employees 2.79 2.81 2.23* 2.11* 2.50 
Safety Tasks 
241 Recarmend changes In working conditions to 
Increase productivity or safety 2.71 3.15 2.74 3.00 3.14 
252 Develop a safety program for your business or 
2.26 1.69* work site 2.37 1.77* 2.54 
253 Enforce safety regulations, set down by you or 
3.06 2.89 3.08 3.6b your employer 2.77 
263 Be aware of or diagnose an unsafe working 
3.88 3.4b practice of yourself or another person 3.61 3.92 4.1b 
264 Be aware of or diagnose a safety hazard 
3.82 3.83 caused by machine or physical facilities 3.37 3.45 4.04 
265 Be aware of OSHA standards 3.50 4.07 3.23 4.25 4.32 
266 Ke^ a custaner or supervisor informed of 
3.56 potential or existing safety hazards or problms 3.79 3.19 3.39 3.79 
267 Re-organize your plant, work habits or work 
2.65 2.78 2.45 procedures to conform with OSHA standards 3.03 3.11 
26b Perform safety inspections of your plant or work area 2.62 2.81 2.39 2.58 3.25 
Miscellaneous Tasks 
14 Make sketches of equipment sub-assemblies during dis-
2.41 2.78 assOTbly, or for reference during re-assaribly 1.96* 2.19* 2.68 
229 Make preparations for installation of new equipment 3.1b 3.07 3.61 2.64 3.00 
230 Obtain, read, or otherwise interpret installation plans 3.09 3.11 2.94 2.75 2.93 
254 Understand the organizational structure of your business 
or a customer's business 3.59 3.59 4.06 3.06 3.43 
255 Receive instruction or help in understandi^ some aspect 
or your work 3.50 2.59 3.23 3.53 3.32 
256 Inprovise #en regular diagnostic techniques fail to 
3.65 3.64 locate a problem 3.50 3.30 3.50 
271 How often do you feel the need for more instruction in 
writing letters, reports, or other cctununications skills 2.68 2.67 2.77 2.69 2.29 
272 How often do you feel the need for more instruction in 
your skill areas (Electronics, Refrigerationj Mechanics, 
etc. ) 3.47 2.96 3.10 3.53 3.00 
Secondary Core 
(Present) 
Response Group 
Task Number and Statanent 
1 2 3 4 5 
Residential - Commercial - Business - Industrial 
225 Sign shipping receipt or bill of lading for a new 
3.26 3.36 shipment 3.15 3.23 
227 Locate Invoice and inventory all invoiced items 3.09 2.59 2.87 3.07 
228 List missing or damaged itms on invoice or lading 
2.78 slip 2.76 3.23 3.04 
Residential - Ccsnmercial - Industrial - Agribusiness 
4 Refer to building blueprints or architectural plans 2.18* 2.11* 2.47 2.36 
32 Purge air, water, or other inpurltles from hydraulic, 
2.88 2.63 2.54 air conditioning, or pneumatic systems 2.42 
W3 Perform routine air ccatpressor, refrigeration, or 
2.56 hydraulic pump malntalnence 2.79 3.07 2.57 
Clean, repair, or replace filter elements In the 
2.76 above equipment 2.96 2.44 2.29 
106 Measure machine or product tenperature and adjust 
2.78 tmperature controls as necessary 2.74 3.19 2.32 
Tertiary Core 
(Present) 
1'ask Number and Statement 
Response Group 
1 2 3 4 5 
Business - Industrial - Agribusiness 
191 Remove or re-flt gears to shafts 
19W Inspect, test, or repair spring drives, or chain drive 
mechanisms 
3.23 
2.97 
2.42 
2.31 
2.75 
2.71 
4th Level Core 
(Present) 
ïcisk Number and Statement 
Response Group 
1 2 3 4 5 
Residential - Ccmmerclal 
«5 Check or re-calibrate thermostats, humidity and 
pressure controls, or other sensing devices 3.18 3.07 
W6 Inspect and adjust pressure conpensating or reducing 
2.74 valves 2.32 
87 Repair or replace pressure or vacuum switches, 
2.56 humidity controls, or other similar devices 2.70 
90 Determine the high side/low side pressure differen­
tial in an electrical, hydraulic, pneumatic, or 
2.88 other syston 2.85 
93 Determine evaporator tenperature (air conditioner) 2.79 2.15* 
94 Test suction of evaporator pressure regulator or 
2.56 absolute valve 2.26 
95 Perform leak tests on pressure or vacuum systems. 
using dye, or other leak detection equipment 2.91 2.59 
96 Replace refrigerant, water, gas, or other material 
in a systan to restore it to proper level 3.12 2.81 
97 Conduct performance tests on air conditioning. 
98 
refrigeration, pneumatic or hydraulic systems 3.12 2.74 
Remove cotpressor or punp from system so that it 
can be rebuilt 2.32 2.30 
100 Evacuate refrigeration or air conditioning system 
2.76 using a vacuum punp or charging station 2.37 
* Mean plus standard deviation = 3=50 or greater 
Residential - Ccninercial (Continued) 
102 Inspect, repair or replace shock mounts, vibration 
dairpers, etc. 
105 Attenpt to move a restriction in a sealed refrigera­
tion, hydraulic, or pneumatic system 
2.41 
2.32 
2.30 
2.04* 
Business - Industrial 
1W2 Understand the theory of linkage devices or systems 2.19* 2.22* 
Fourth Level Core 
(Present) 
Respondent Group 
1 2 3 4 5 
Industrial - Agribusiness 
25 Inspect hydraulic or pneumatic cylinders, rams, or 
pistons for wear, pitting, scratches, out-or-round, etc. 
27 Inspect and repair pressure or volume control valves, 
using visual means, micrometer, pressure gauges, etc. 
79 Determine what machines and what tools are to be used 
to perform the necessary machining on a part 
85 Check or re-calibrate thermostats, humidity and 
pressure controls, or other sensing devices 
86 Inspect and adjust pressure conpensatlng or reducing 
valves 
90 Determine the high side/low side pressure differential 
In an electrical, hydraulic, pneumatic, or other 
system 
209 Refer to sketches or drawings to construct a conponent 
part 
273 How often do you feel the need for more instruction in 
other topics (Please specify the topics on the back of 
the response sheet) 
2.31 
2.50 
2.33 
2.50 
2.14* 
2.17* 
2.38 
2.47 
Fifth Level Core 
(Present) 
Task Number and Statement 
Response Group 
1 2 3 4 5 
Residential 
44 Maintain account books for service, maintenance 
and repair 
53 Conpute or measure Real Opposition to flow (electri­
cal, fluid or pneumatic) 
92 Diagnose probable cause of Incorrect pressure 
differential 
115 Test, adjust, repair or replace equipment instrumen­
tation 
116 Test, adjust, repair, or replace conponents In your 
personal test equiianent 
273 How often do you feel the need for more instruction in 
other topics (Please specify the topics of the back of 
the response sheet) 
3.41 
2,26 
2.35 
2.3« 
2.32 
2.18* 
Conmerclal 
27 Inspect and repair pressure or volume control valves, 
using visual means, raicraneter, pressure gauges, etc. 
94 Test suction of evaporator pressure regulator or 
absolute valve 
2.44 
2.26 
Coimerclal (Continued) 1 2 3 4 5 
107 Install, repair, or replace heating or cooling packages 
to maintain proper operating toiperatures for large 
equipment or appliances 
206 Inspect, clean, repair or replace magnetic counters, 
coin operated devices, or other magnetic detection 
equipment 
2.56 
2.03* 
Business and Office 
29 Measure/adjust clutch plate pressure to meet manufac­
turer's specifications 
30 Repair or replace clutch systems 
31 Inspect gear teeth for excess wear, mls-allgnment, 
mesh depth, etc. 
33 Measure/adjust linkage distances of slttple or cœpound 
lever systems 
3^ Measure/adjust the mechanical advantage or speed change 
of simple or coirpound lever systems 
35 Determine the proper amount of force (or leverage) 
necessary to produce the desired operation of a machine, 
or machine sub-assembly 
36 Understand the difference between different classes of 
levers 
38 Measure or adjust the operation of rotary lever systems, 
such as rocker arm assemblies, or bell cranks 
44 Maintain account books for service, malntalnence, ard 
repair 
117 Understand binary arithmetic or Boolean algebra 
125 Understand transistor theory. Including coninon base, 
conmon emitter and ccninon collector designs 
3.00 
3.19 
3.45 
3.48 
2.6W 
2.84 
2.10* 
3.29 
3.23 
2.16* 
2.45 
Business and Office (Continued) 
126 
128 
129 
133 
134 
135 
140 
174 
181 
183 
188 
189 
199 
201 
202 
Troubleshoot or repair transistor amplifier or 
switching circuits 
Troubleshoot or replace logic gates or associated 
circuit coiponents 
Read and interpret symbolic diagrams of RÎL, ÏTL, 
DC1L, or other logic families 
Connect an oscilloscope to circuit components 
Analyze oscilloscope waveforms to determine the 
type of equipnent malfunction 
Determine pulse or wave duration or intensity 
with an oscilloscope 
Perform circuit tests on printed circuit boards 
Visually Inspect circuit conponents for causes of 
spurious oscillation, noise, or malfunction 
Modify electrical, hydraulic, pneumatic, or mechani­
cal devices, according to update specifications fron 
the manufacturer 
Maintain equipment utilizing linkage elonents 
Understand the theory of escapement or other intermit­
tent motion systems 
Inspect, maintain, or repair escapement systans 
Inspect, clean, adjust or repair smooth wheel drive 
mechanisms 
Measure or adjust angular timing of rotary cam 
systems 
Measure or adjust clearance between cam and cam 
follower 
2,71 
2.32 
2.16* 
2.45 
2.35 
2.19* 
2.90 
2.61 
2.23* 
2.32 
2.97 
2.84 
3.39 
2.26 
3.26 
Industrial 
26 Inspect hydraulic or pneumatic punps for proper 
pressure and capacity 2.39 
Industrial (Continued) 1 2 3 4 5 
45 Understand the theory of a time constant 
53 Compute or measure Real Opposition to flow (electri­
cal, fluid or pneumatic) 
96 Replace refrigerant, water, gas, or other material 
in a system to restore it to proper level 
97 Conduct performance tests on air conditioning, 
refrigeration, pneumatic or hydraulic systems 
111 Understand the operation of a slide rule 
112 Use a slide rule to derive data for your work 
115 Test, adjust, repair or replace equipment instru­
mentation 
116 Test, adjust, repair, or replace components in 
your personal test equipment 
212 -Perform slotting, milling or other operations on a 
milling machine 
213 Perform grinding operations using a surface, centerless 
or other type of grinder 
214 Perform operations on sheet metal, using sheet metal 
machines 
222 Make tentative sketches of proposed equlpnent 
Installation 
2.2b 
2.76 
2.19* 
2.36 
2.47 
2.31 
2.58 
2.42 
2.03* 
2.22* 
2.31 
2.25 
Agribusiness 
31 Inspect gear teeth for excess wear, mis-alignment, 
mesh depth, etc. 
44 Maintain account books for service, maintenance 
and repair 
lOd Perfom inspection.and maintenance of cooling towers, 
water treatment equlpnent, air supply systems, and the 
* like 
i2.68 
2.43 
2.35 
Agribusiness (Continued) 1 2 3 4 5 
231 Assemble equipment fran shipping crates, according 
to manufacturer's specs or installation plan 
2^3 Analyze or resolve work problans between workers 
and management 
2.68 
2.50 
Primary Core 
(Projected) 
T^sk Number and Statonent 
Response Group 
1 2 3 4 5 
Diagnostic Tasks 
1 Locate and test system components to determine if they 
are functioning properly 
2 Refer to a circuit schematic or a circuit diagram to 
aid in tracing an electric, hydraulic, or pneumatic 
circuit 
3 Refer to engineering drawings or machine drawings 
9 Inspect motor controls such as centrifugal switches 
for proper operation 
11 Test motor vdndlngs for short circuits, grounds, open 
circuits, or bum-outs 
28 Inspect and adjust drive belt tension, or alignment 
31 Inspect gear teeth for excess wear, mls-allgrment, mes 
depth, etc. 
. , • .. 
4.29 
4.32 
2.59 
3.03 
3.26 
3.94 
2.23* 
4.52 
4.22 
3.11 
2.63 
2.96 
3.11 
2.33 
[ 
4.48 
4.23 
3.68 
2.23* 
2.48 
3.61 
3.35 
' . '1 
4.30 
4.33 
4.17 
2.89 
2.92 
3.19 
2.31 
1 
4.36 
3.75 
3.82 
2.57 
2.86 
3.61 
2.89 
Maintenance and Repair Tasks 
5 Disconnect electrical, hydraulic, or pneumatic connec­
tions before performing maintenance or repair on a 
4.06 4.36 4.14 piece of equipment 4.32 4.11 
6 Remove, repair, or replace defective conponents such 
as switches, circuit breakers, thermocoiçiles, sole­
noids, valves, relays, etc. 4.76 4.26 4.39 4.11 4.00 
* Pfean below 2.25, not significantly different other means 
Maintenance and Repair Tasks (Continued) 
7 Remove dust and dirt fron the interior or exterior 
3.68 of motors, housings, gear cases, etc. 3.65 3.26 3.94 2.67 
8 Inspect commutator, slip rings or brush gear of 
2.03* 2.61 motors or generators 2.30 2.39 2.75 
10 Clean and adjust motor or starter contacts 2.68 2.56 2.94 2.58 3.04 
12 Repair or replace defective starter or starter 
2.89 conponents 2.71 2.74 1.81* 2.56 
22 Adjust equipment controls to settings other than 
those specified by the manufacturer, to get optimum 
2.62 2.61 performance from the equipment being serviced 2.52 2.55 2.57 
24 Repair or replace shafts, bearings, seals, etc. 3.47 3.00 3.35 2.94 3.32 
«9 Connect jumper wires or by-pass connections to check 
3.65 3.08 the function of conponents or assemblies 3.48 2.94 2.75 
101 Inspect system wiring, tighten terminal screws. 
3.76 3.67 3.45 2.89 re-solder, connections, etc. 2.71 
102 Inspect, repair or replace shock mounts, vibration 
2.47 1.71* 1.89* dan^rs, etc. 2.52 2.11 
103 Inspect, adjust, repair, or replace overload protec­
2.26 2.67 tive deuces 3.00 2.93 2.57 
114 Make up or repair wiring harnesses 3.18 2.70 2.35 2.83 2.25 
115 Test, adjust, repair or replace equipment instrumen­
2.22* 1.97* 2.43 tation 2.56 2.72 
116 Test, adjust, repair, or replace coiponents in your 
2.44 2.15* 1.84* 2.11* personal test equipment 2.53 
231 Assonble equipment from shipping crates, according 
2.41 3.16 2.82 to manufacturer's specs or Installation plan 2.93 2.39 
Measurement Tasks 
13 Connect external resistance, capacitance, or other 
"auniny load" to equipment under test for purpose of 
equipment adjustment 2.32 2.15* 2.32 2.75 1.82* 
17 Use a feeler gauge, dial indicator, or other precl­
usion measuring device to make precise adjustments 2.65 3.37 3.90 3.41 3.07 
Measurement Tasks (Continued) 
23 Inspect slides, gibs, keyways, carriages, shafts, 
bearings, etc., for excess wear, improper clear­
ance, or mis-alignment 3.15 3.19 4.10 3.36 3.64 
54 Perfoirn circuit test to Insure continuity, or 
isolate excessive pressure drops (electrical. 
fluid, or pneumatic) 3.00 3.11 3.W1 3.64 2.54 
55 Measure or adjust rate of How within or through 
a circuit (electrical, fluid or pneumatic) 2.79 3.19 3.19 3.64 2.61 
56 Conpute or measure energy storage or energy trans­
fer in a syston (electrical, hydraulic, pneumatic. 
or mechanical) 2.29 2.22* 2.61 2.69 2.14* 
157 Measure or carpute resistance or capacitance of 
series or parallel circuits 2.12* 1.74* 2.bl 2.31 1.57* 
233 Insure that all mechanical, electrical, pneumatic 
and hydraulic connections have been properly made 3.38 3.37 3.68 3.03 2.96 
234 Circuit test all coiponents, sub-assemblies, etc., 
referring to manufacturer's test points and specs 2.53 2.93 3.26 2.86 2:21* 
235 Make all necessary adjust orient s of internal controls 
to bring the installation to optimum working 
2.94 2.61 condition 3.15 3.55 2.75 
Clerical Tasks 
15 Refer to manufacturer's assembly drawing to assure 
3.54 
16 
proper re-assembly of equipment 3.29 3.26 3.48 3.58 
Maintain service records on machines or equipment 
serviced 3.91 3.59 4.61 3.20 3.61 
18 Refer to parts list or manual to determine the 
4.00 proper name and part number for replacement parts 4.56 4.15 4.74 4.19 
19 Vft?lte a purchase order or requisition for parts 
4.26 4.29 3.89 (or other materials) 3.56 3.22 
20 Refer to service manual to determine the proper 
service or calibration procedures, tolerances, etc. 4.44 4.07 4.29 3.97 4.07 
Clerical îlasks (Continued) 
113 Use pocket or desk calculator to perform your work 2.56 1.96* 2.6b 2.75 3.18 
216 Write or type business letters, reports, bills, etc. 4.29 3.89 4.32 3.7b 3.36 
222 Make tentative sketches of proposed equipment instal­ ; 
lation 2.12* 2.37 1.B4* 2.61 2.25 
224 Write purchase orders or equipment requisition 3.41 3.11 2.58 2.69 3.14 
226 Check a shipnent for transit; damage 3.38 3.33 3.71 2.31 3.11 
227 Locate invoice and inventor) all invoiced items 3.15 2.81 3.13 2.17* 3.00 
247 Maintain time, service, production, or other 
business records 3.82 3.70 4.23 3.08 3.57 
Interpersonal Tasks 
40 Inform tte custoner, in writing or verbally, of the 
cost estimate for service or repsiir 4.56 3.22 3.74 2.19* 2.14* 
239 Interpret job specifications, work orders or company 
3.06 3.41 2.94 policy to other workers 3.52 2.79 
257 Perform your work as a part of a team effort 3.68 3.81 4.00 4.56 4.57 
25W Function as the leader of a team effort 3.56 3.70 3.90 4.44 4.43 
259 Work cooperatively with customers, supervisors, or 
4.65 4.07 4.44 4.46 other employees, even though you are under pressure 4.77 
260 Work with an agitated or angry customer, supervisor. 
or employee 3.79 3.19 3.74 3.17 3.07 
261 Tactfully ask questions of a customer, sipervj.sor. 
4.68 4.35 4.03 or employee to get additional information 3.70 4.04 
262 Promote confidence in your product, service. 
4.82 corpany, workmanship, or yourself 4.37 4.94 4.39 4.25 
Administrative Tasks 
39 Estimate the time and/or material necessary to 
repair defective equipment 4.50 3.70 3.97 3.89 3.39 
Administrative Tasks (Continued) 
217 Make oral reports, or presentations to customers, 
3.78 3.36 employer, employees, or other persons 4.29 3.89 4.32 
218 Act as a consultant to other service personnel in 
your caipany or in other ccsnpanles 3.62 3.52 3.77 3.47 2.96 
219 Assist a customer in determining the size or other 
i^ecifications of proposed equipment 3.24 3.19 3.19 2.36 2.07* 
23B Answers customer's questions, or Interpret company 
4.47 4.39 policy and procedures 3.56 2.25 2.32 
240 Recomnend changes in work procedures to increase 
efficiency or quality or work 3.12 3.33 3.26 3.14 3.07 
242 .Analyze or resolve work problans between workers 2.50 2.74 2.61 2.89 2.93 
243 Analyze or resolve work problems between workers 
and management 2.32 2.67 2,39 2.61 2.54 
244 Reccaimend or carry out personnel activities, such as 
hiring, promotion, trmisfer, termination, etc. 2.35 2.74 2.39 2.11* 2.46 
248 Develop your own work schedule, appointment list, etc. 4.50 4.07 4.68 3.50 4.18 
249 Develop work schedule or job assignments for other 
persons 3.71 3.81 3.39 3.11 3.67 
250 Establish ca? supervise a maintenance or service 
department 3.85 3.59 3.55 2.75 3.46 
251 Supervise the budget and cost control of a 
department 2.91 2.78 3.00 1.97* 2.57 
Instructional Tasks 
59 Instruct others in the proper method of system 
testing or troubleshooting 2.B2 2.81 2.90 3.22 2.64 
139 Instruct others in the proper use or maintenance 
of test equipment 1.85* 2.07* 2.58 2.36 2.00* 
236 Instruct or supervise others in the performance of 
the spec writing, bidding or installation duties 2.18* 2.48 2.68 2.33 2.14* 
245 Train new employees in proper procedures 2.76 2.78 2.58 2.78 3.00 
246 Re-train or i^grade the training of present employees 3.00 2.89 2.55 2.42 2.68 
Safety Tasks 
241 Reconmend changes in working conditions to 
increase productivity or safety 2.97 3.33 3.03 3.14 3.25 
252 Develop a safety program for your business or 
'2.68 work site 2.47 2,78 2.26 2.00* 
253 Enforce safety regulations, set down by you or 
3.82 your @%)loyer 3.21 2.89 2.90 3.28 
263 Be aware of or diagnose an unsafe working practice 
4.29 of yourself or another person 3.«5 3.48 3.74 4.11 
264 Be aware of or diagnose a safety hazard caused by 
machine or physical facilities 3.«2 3.41 3.4b 4.06 4.07 
265 Be aware of OSHA standards 3.79 4.15 3.39 4.56 4.36 
266 Keep a customer or supervisor informed of potential 
3.67 3.82 or existing safety hazards or problons 3.91 3.63 3.16 
267 Re-organize your plant, work habitS' or work proce­
2.68 dures to conform with OSHA stajidards 2.79 2.W9 3.20 3.21 
268 Perform safety inspections of your plant or work area 2.91 2.96 2.61 3.00 3.46 
Miscellaneous Tasks 
14 Make sketches of equipnent sub-assemblies during 
dis-assanbly, or for reference during re-assonbly 2.53 2.07* 2.32 3.03 2.79 
229 Make preparation for installation of new equipment 3.26 3.30 3.65 2.78 3.11 
230 Obtain, read, or otherwise interpret installation 
plans 3.24 3.22 3.00 2.97 3.04 
254 Understand the organizational structure of your 
3.68 4.26 business or a customer's business 3.78 3.33 3.57 
255 Receive instruction or help in understanding sane 
aspect of your work 3.62 2.78 3.45 3.44 3.36 
256 Improvise when regular diagnostic techniques fail 
3.62 3.64 3.68 to locate a problem 3.30 3.65 
Miscellaneous ïfesks (Continued) 
t—1 CM 
How often do you feel the need for more instruction 
in writing letters, reports, or other conmunlcations 
skills 2.79 2.78 2.84 2.92 2.29 
272. How often do you feel the need for more instruction 
in your skill areas (Electronics, Regrigeration, 
3.04 Mechanics, etc.) 3.62 3.23 3.47 3.04 
Secondary Core 
(Projected) 
Task Number and Statement 
Response Group 
1 2 3 4 5 
Residential - Commercial - Business - Agribusiness 
43 Write receipt for payment received 
225 Sign shipping receipt or bill of lading for a new 
shlpsnent 
228 List missing or damaged items on invoice or lading-
slip 
4.06 
3.17 
2.88 
2.70 
3.41 
2.89 
3.13 
3.32 
3.32 
2.07* 
3.25 
2.89 
Commercial - Business - Industrial - Agribusiness 
33 Measure/adjust linkage distances of simple or 
carpound lever systems 
191 Re-work the bore of a gear to restore concentricity 
2.37 
2.22* 
3.52 
3.19 
2.42 
2.56 
2.61 
2.89 
Residential - Commercial - Industrial - Agribusiness 
21 Refer to electrical codes to determine proper wire size, 
or overload protection necessary for equipment instal­
lation 
32 Purge air, water, or other impurities frcan hydraulic, 
air conditioning, or pneumatic systems 
83 Perform routine air compressor, refrigeration, or 
hydraulic punp maintenance 
2.88 
3.00 
2.91 
3.22 
2.70 
3.18 
3.11 
2.58 
2.75 
3.18 
2.96 
2.82 
Residential - Commercial - Industrial - Agribusiness (Continued) 
84 Clean, repair, or replace filter elements in the 
above equipment 
85 Check or re-calibrate thermostats, humidity and 
pressure controls, or other sensing devices 
86 Inspect and adjust pressure compensating or 
reducing valves 
87 Repair or replace pressure or vacuum switches, 
humidity controls, or other similar devices 
90 Determine the high side/low side pressure differen­
tial in an electrical, hydraulic, pneumatic,, or 
other system 
106 Measure machine or product temperature and adjust 
temperature controls as necessary 
2.85 3.15 2.64 2.57 
3.35 3.26 2.83 2.79 
2.41 2.89 2.47 2.32 
2.73 2.89 2.39 2.43 
3.21 3.19 2.33 2.54 
2.85 3.30 2.39 2.50 
Tertiary Core 
(Projected) 
Task Number and Statement 
Response Group 
1 2 3 4 5 
Residential - Comiercial - Business 
40 Inform the custcaner, in writing or verbally, of the cost 
estimate for service or repair 
41 Coipute final bill for services, installation or 
repair 
42 Receive payment from customer for services 
43 Write receipt for payment received 
232 Make initial installation and adjustment of 
new equipment at custaner's installation site 
237 Instruct customer in the proper daily or periodic 
nHintenance. of the equipment 
4.56 
4.56 
4 . 0 5  
4.06 
3.47 
3.65 
3.22 
3.11 
2.70 
2.70 
3.00 
3.07 
3.74 
3.68 
2.77 
3.13 
3.39 
3.32 
Business - Industrial - Agribusiness 
198 Inspect, test, or repair spring drives, or chain 
drive mechanisms 3.06 2.42 2.93 
Fourth Level Core 
(Projected) 
ïlask Number and Statement 
Response Grcup 
1 2 3 4 5 
Residential - Coimierclal 
91 Adjust pressure readings (of gasses) for 
Standard Temperature and Pressure 2.21* 2.26 
93 Detennlne evaporator tenperature (air conditioner) 3.03 2.30 
94 Test suction of evaporator pressure regulator or 
absolute valve 2.71 2.33 
95 Perform leak tests on pressure or vacuum systems, 
using dye, or other leak detection equipment 3.12 2.78 
96 Replace refrigerant, water, gas, or other material 
in a system to restore it to proper level 3.35 3.11 
97 Conduct performance tests on air conditioning. 
2.89 
98 
refrigeration, pneumatic or hydraulic systems 3.29 
Remove compressor or punp fron systan so that it 
2.41 can be rebuilt 2.33 
100 Evacuate refrigeration or air conditioning system 
using a vacuum punp or charging station 3.00 2.52 
104 Analyze load on cooling system to determine If the 
equipment is operating under an overload 2.58 2.30 
105 Attenpt to move a restriction in a sealed refrigera­
tion, hydraulic, or pneumatic systan 2.47 2.48 
Business - Industrial 
36 Understand the difference between different classes of 
levers 2.13* 2.28 
45 Understand the theory of a time constant 2.16* 2.56 
53 Compute or measure Real Opposition to flow (electrical, 
fluid or pneumatic) 2.03* 2.44 
140 Perform circuit tests on printed circuit boards 3.61 2.36 
158 Modify Ohm's Law, Watt's Law, etc, to determine the value 
of circuit conponents 2.19* 2.17* 
Ibl Modify electrical, hydraulic, pneumatic, or mechanical 
devices, according to update specifications from the 
manufacturer 2.55 2.31 
182 Understand the theory of linkage devices or systens 2.42 2.44 
183 Maintain equipment utilizing linkage elonents 2.51 2.17* 
Industrial - Agribusiness 
4 Refer to building blueprints or architectural plans 2.72 2.71 
25 Inspect hydraulic or pneumatic cylinders, rams, or 
2.56 2.6b pistons for wear, pitting, scratches, out-or-round, etc. 
26 Inspect hydraulic or pneumatic punps for proper pressure 
2.64 and capacity 2.71 
27 Inspect and repair pressure or volume control valves, 
using visual means, micrometer, pressure gauges, etc. 2.67 2.57 
79 Determine what machines and what tools are to be used 
to perform the necessary machining on a part 2.53 2.43 
207 Refer to manuals to determine strength of materials 
(Physical, Chemical, Electrical, Thermal, etc.) 2.36 2.28 
209 Refer to sketches or drawings to construct a conponent 
part 2.72 2.32 
213 Perform grinding operations using a surface, center less 
2.64 or other type of grinder 2.39 
Industrial - Agribusiness (Continued) 
214 Perform operations on sheet metal, using sheet 
metal machines 
273 How often do you feel the need for more Instruction 
in other topics (Please specify the topics on the 
back of the response sheet) 
2.61 
2.61 
1.96* 
2.43 
Residential - Agribusiness 
44 Maintain account books for service, maintenance 
and repair 3.47 2.54 
Fifth Level Core 
(Projected) 
%8k Number and Statement 
Response Group 
1 2 3 4 5 
Residential 
53 Ccnpu'be or measure Real Opposition to flow 
(electrical, fluid or pneumatic) 
92 Diagrose probable cause of Incorrect pressure 
diffeicential 
l40 Perfcinn circuit tests on printed circuit boards 
145 Measure the level of radiation from a microwave 
oven or other radiation emitting device, using a 
radiation counter or other measuring device 
273 How often do you feel the need for more instruction 
in other topics (Please specify the topics on the 
back of the response sheet) 
2.35 
2.59 
2.09* 
2.24* 
2.24* 
Commercial 
27 Inspect and repair pressure or volume control valves, 
using visual means, micrometer, pressure gauges, etc. 
44 Maintain account books for service, maintenance and 
rgjair 
92 Diagnose probable cause of Incorrect pressure 
differential 
107 Install, repair, or replace heating or cooling 
packages to maintain proper operating temperatures 
for large equipment or appliances 
2.40 
2.03* 
1.93* 
2.63 
* Mean plus standatd deviation = 3.50 or greater 
Commercial (Continued) 
108 Perform inspection and maintenance of cooling towers, 
water treatment equipment, air simply systems, and 
the like 
126 Troubleshoot or repair transistor amplifier or switching 
circuits 
221 Write specs for proposed equipnent installation for 
customers 
2.15* 
2.19* 
2.37 
Business and Office 
29 
30 
34 
35 
37 
30 
m 
117 
118 
121 
122 
Measure/adjust clutch plate pressure to meet 
manufacturer's specifications 
R^air or replace clutch systems 
Measure/adjust the mechanical advantage or speed change of 
simple or ccnpound lever systems 
Determine the proper amount of force (or leverage) 
necessary to produce the desired opera^tion of a machine, 
or machine sub-assembly 
Explain the different classes of levers to another 
person 
Measure or adjust the operation of rotary lever systems, 
such as rocker arm assanblles, or bell cranks 
Maintain account books for service, maintenance and 
r^air 
UMerstand binary arithmetic or Boolean algebra 
Use binary arithmetic to trace through the operation of a 
logic circuit 
Convert from one number systam to another (binary to 
decimal, octal to hexa-decimal, etc.) 
Understand the operation of a diode clipping circuit or 
other wave shaping device 
3.03 
3.03 
2.77 
2.81 
2.03* 
3.23 
3.39 
2.55 
2.23* 
2.09* 
2.23* 
Business and Office 
125 Understand transistor theory, including common 
base, comnon emitter and common cohlector designs 
126 Troubleshoot or repair transistor amplifier or 
switching circuits 
128 Troubleshoot or replace logic gates or associated 
circuit caiponents 
129 Read and interpret symbolic diagrams of RTL, ITL, 
DCTL, or other logic families 
131 Explain the theory of logic circuits to others 
134 Analyze oscilloscope waveforms to determine the 
type of equipment malfunction 
135 Determine pulse or wave duration or intensity 
with an oscilloscope 
136 Record pulse shape or duration using an oscillo­
scope or recording device 
137 Analyze oscilloscope patterns to determine if the 
oscilloscope probe, or the oscilloscope itself, 
is properly adjusted 
138 Adjust oscilloscope or probe to conform with 
proper operating standards 
155 Inspect, clean, adjust or replace photo-electric 
sensors or associated equlpnent 
170 Understand the theory of circuit bias 
173 Inject a test signal and check circuit output to 
determine output level, or to adjust for minimum 
distortion 
174 Visually inspect circuit components for causes of 
spurious oscillation, noise, or malfunction 
183 Maintain equipment utilizing linkage elements 
188 Understand the theory of escaponent or other 
intermittent motion systems 
189 Inspect, maintain, or repair escapanent systems 
2.77 
2.94 
2.77 
2.81 
2.19* 
3.03 
2.90 
2.42 
2.52 
2.52 
2.45 
2.32 
2.26 
3.06 
2.52 
2.90 
2.77 
Business and Office (Continued) 
199 Inspect, clean, adjust or repair smooth wheel drive 
mechanisms 
201 Measure or adjust angular timing of rotary cam systems 
202 Measure or adjust clearance between cam and cam 
follower 
205 Instruct others in the proper method of inspection, 
repair, or maintenance of 6am operated systems 
3.42 
2.19* 
3.19 
2.19* 
Industrial 
44 
91 
96 
97 
111 
112 
164 
212 
222 
Maintain account books for service, maintenance and 
repair 
Adjust pressure readings (of gasses) for Standard 
Temperature and Pressure 
Replace refrigerant, water, gas, or other material 
in a system to restore it to proper level 
Conduct performance tests on air conditioning, refri­
geration, pneumatic or hydraulic systems 
Understand the operation of a slide rule 
Use a slide rule to derive data for your work 
Understand the principles of feedback 
Perform slotting, milling or other operations 
on a milling machine 
Make tentative sketches of proposed equipment 
installation 
1.97* 
2.00* 
2.25 
2.50 
2.50 
2.28 
2.33 
2.16* 
2.61 
Agribusiness 
31 Inspect gear teeth for excess water, mis-alignment, 
mesh depth, etc. 2.89 
Agribusiness (Continued) 
41 
43 
108 
199 
Conpute final bill for services, installation 
or repair 
Write receipt for payment received 
Perform inspection and maintenance of cooling 
towers, water treatment equipnent, air supply 
systems, and the like 
Inspect, clean, adjust or repair smooth wheel drive 
mechanisms 
2.14* 
2.07* 
2.57 
2.21* 
199 
APPENDIX E; RANK-ORDERED TASK PERFORMANCE 
FREQUENCY BY RESPONDENT GROUP 
Appendix E presented the rank-ordered tasks for each 
respondent group, for Present and Projected task performance. 
In each instance the tasks were ranked from 1 to 273 in 
descending order of performance frequency. Each respondent 
group was represented by two columns of figures. The first 
column referred to the task statement number. The second 
column presented the Mean Performance Frequency for that 
task, as indicated by the respondent group. 
Rank'Order of Task Perfonnance (Present) 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND 
OFPICB^ 
INDUSTRIAL AGRIBUSINESS 
1 262 4.79 1 4.41 262 4.93 257 4.44 257 4.50 
2 6 4.68 6 4.26 18 4.74 259 4.39 259 4.39 
3 261 4.65 262 4.22 259 4.68 265 4.25 265 4.32 
* 259 4.59 18 4.22 16 4.58 262 4.19 258 4.29 
5 238 4.47 265 4.07 248 4.55 5 4.17 263 4.18 
b 41 4.47 248 4.00 261 4.35 I 4.14 262 4.18 
7 18 4.47 20 4.00 6 4.35 2 4.11 1 4.11 
8 40 4.38 2 4.00 238 4.26 18 4.00 248 4.07 
9 248 4.35 . . 5 3.96 247 4.23 6 4.00 264 4.04 
10 39 4.35 259 3.89 217 4.19 258 3.97 261 3.96 
11 217 4.29 257 3.74 20 4.19 261 3.94 18 3.93 
12 . 20 4.29 217 3.70 1 4.16 263 3.92 5 3.93 
13 5 4.26 258 3.67 23 4.10 3 3.89 6 3.82 
14 1 4.26 261 3.63 2 4.10 264 3.83 266 3.79 
15 19 4.21 249 3.63 254 4.06 20 3.67 20 3.75 
16 2 4.21 16 3.63 19 4.03 39 3.66 253 3.68 
17 43 4.06 254 3.59 257 4.00 272 3.53 256 3.64 
18 42 4.06 101 3.59 39 4.00 255 3.53 249 3.61 
19 216 3.94 19 3.59 7 3.97 256 3.50 247 3.54 
20 28 3.91 247 3.56 216 3.93 55 3.47 19 3.54 
to 
O 
O 
21 263 3.88 266 3.55 5 3.93 217 3.44 28 3.46 
22 264 3. 82 39 3.52 260 3.84 54 3.42 254 3.43 
23 260 3.82 263 3.48 17 3.01 15 3.42 250 3.43 
24 266 3.79 238 3.48 41 3.77 266 3.39 3 3.43 
25 101 3.76 250 3.44 28 3.71 260 3.36 225 3.36 
26 16 3.71 264 3.37 3 3.71 17 3.25 23 3.36 
27 254 3.70 89 3.37 218 3.68 248 3.22 255 3.32 
28 7 3.70 218 3.33 40 3.68 218 3.17 15 3.32 
29 247 3.68 7 3.33 256 3.64 23 3.17 16 3.29 
30 250 3.62 256 3.30 226 3.64 253 3.08 7 3.29 
31 237 3. 56 239 3.30 263 3.61 254 3.06 268 3.25 
32 257 3.53 233 3.30 233 3.61 28 3.06 226 3.25 
33 218 3.53 225 3.26 229 3.61 267 3.03 2 3.25 
34 44 3.51 240 3.22 258 3.58 19 3.03 217 3.21 
35 265 3.50 226 3.22 33 3.43 241 3.00 39 3.21 
36 258 3. 50 260 3.18 264 3.45 59 2.97 24 3.18 
37 256 3.50 106 3.18 31 3.45 233 2.94 241 3.14 
38 255 3.50 241 3.15 199 3.39 240 2.89 267 3.11 
39 89 3.50 28 3.15 235 3 .32  89 2.83 260 3.11 
40 272 3.47 23  3.15 101 ,  3 . 32  24 2.81 227 3,07 
Rank Order of Task 
RANK RESIDENTIAL 
41 249 3.44 
42 232 3.38 
43 24 3.35 
44 233 3.29 
45 226 3.29 
46 229 3.27 
47 224 3.21 
48 85 3.18 
49 225 3.15 
50 S7 3. 12 
51 S6 3.12 
52 230 3.09 
53 227 3.09 
54 114 3.09 
55 253 3.06 
56 23 3.06 
57 219 3.03 
58 11 3.03 
59 15 3.03 
60 103 2.94 
61 9 2.94 
62 239 2.91 
63 235 2.91 
64 95 2.91 
65 54 2.91 
66 240 2.88 
67 90 2.88 
68 32 2.88 
69 246 2.79 
70 93 2.79 
71 83 2. 79 
72 228 2.76 
73 100 2.76 
74 84 2.76 
75 55 2.76 
76 106 2.73 
77 251 2.71 
78 241 2,71 
79 271 2.68 
80 59 2.68 
COMMERCIAL 
15 3.15 
230 3.11 
235 3.07 
229 3.07 
219 3.07 
85 3.07 
83 3.07 
55 3.07 
17 3.07 
3 3.04 
232 3.04 
54 3.04 
11 3.04 
237 3.00 
224 3.00 
41 3.00 
272 2.96 
84 2.96 
231 2.93 
216 2.93 
40 2.93 
24 2.93 
253 2.89 
103 2.85 
90 2.85 
21 2.85 
268 2.81 
246 2.81 
96 2.81 
267 2.78 
234 2.78 
228 2.78 
59 2.78 
97 2.74 
86 2.74 
114 2.70 
87 2.70 
9 2.70 
10 2.69 
271 2.67 
(Present) Continued 
BUSINESS AND 
OFFICE 
15 3.32 
54 3.29 
38 3.29 
24 3.29 
239 3.26 
202 3.26 
265 3.23 
255 3.23 
228 3.23 
225 3.23 
191 3.23 
44 3.23 
266 3.19 
250 3.19 
237 3.19 
30 3.19 
272 3.10 
249 3.10 
219 3.06 
43 3.06 
234 3.00 
29 3.00 
231 2.97 
193 2.97 
188 2.97 
240 2.93 
230 2.93 
10 2.93 
140 2.90 
55 2.90 
227 2.87 
189 2.84 
35 2.84 
42 2.81 
271 2.77 
253 2.77 
241 2.74 
126 2.71 
89 2.71 
59 2.68 
INDUSTRIAL 
14 2.78 
11 2.78 
230 2.75 
21 2.75 
247 2.72 
271 2.69 
239 2.67 
114 2.67 
229 2.64 
16 2.64 
7 2.64 
249 2.61 
101 2.61 
9 2.61 
268 2.58 
242 2.58 
234 2.58 
115 2.58 
83 2.56 
113 2. 53 
245 2.50 
224 2.50 
85 2.50 
56 2.50 
27 2.50 
8 2.50 
273 2.47 
243 2.47 
111 2.47 
4 2.47 
84 2.44 
235 2.42 
191 2.42 
116 2.42 
32 2.42 
22 2.42 
209 2.39 
26 2. 39 
216 2.36 
97 2.36 
AGRIBUSINESS 
228 3.04 
272 3.00 
229 3.00 
224 3.00 
245 2.93 
230 2.93 
240 2.89 
113 2.89 
233 2.86 
242 2.82 
21 2.79 
17 2.79 
191 2.75 
198 2.71 
239 2.68 
231 2.68 
218 2.68 
89 2.68 
31 2.68 
14 2.68 
10 2.68 
216 2.64 
235 2.61 
213 2.61 
85 2.57 
83 2.57 
252 2.54 
101 2.54 
32 2.54 
246 2.50 
243 2.50 
12 2.50 
11 2.50 
251 2.46 
79 2.43 
44 2.43 
25 2.43 
22 2.43 
244 2.39 
103 2.39 
Rank Order of Task Performance 
RANK RESIDENTIAL 
SI 267 2.65 
82 10 2.65 
83 268 2.62 
64 21 2.59 
65 94 2. 56 
86 87 2.56 
87 22 2.53 
88 12 2.53 
89 245 2.50 
90 234 2. 50 
91 17 2.44 
92 231 2.41 
93 102 2.41 
94 14 2.41 
95 3 2.41 
96 115 2.38 
97 113 2.35 
98 92 2.35 
99 252 2.33 
100 105 2.33 
101 116 2.32 
102 98 2.32 
103 86 2. 32 
104 242 2. 26 
105 53 2.26 
106 273 2.24 
107 . 104 2.23 
108 56 2.21 
109 243 2.18 
110 13 2.18 
111 4 2.18 
112 244 2. 15 
113 31 2.09 
114 91 2.06 
115 222 2.03 
116 86 1.97 
117 107 1.94 
118 8 1.91 
119 236 1.88 
120 125 1.87 
COMMERCIAL. 
245 2.67 
43 2.67 
244 2.63 
42 2.63 
32 2.63 
255 2.59 
227 2.59 
95 2.59 
251 2.56 
242 2.56 
107 2.56 
22 2.55 
243 2.52 
12 2.52 
252 2.46 
27 2.44 
100 2.37 
102 2.30 
98 2.30 
4 2.28 
94 2.26 
33 2.26 
31 2.26 
8 2.26 
91 2.23 
236 2.22 
105 2.22 
191 2.18 
221 2.15 
93 2.15 
222 2.11 
108 2.11 
116 2.07 
115 2.07 
44 2.07 
206 2.04 
104 2.04 
99 2.04 
56 2.04 
92 2.00 
(Present) Continued 
BUSINESS AND 
OFFICE 
34 2.68 
22 2.68 
174 2.61 
2ô7 2.45 
133 2.45 
125 2.45 
113 2.45 
8 2.45 
11 2.43 
268 2.39 
251 2.39 
236 2.39 
134 2.35 
245 2.32 
242 2.32 
224 2.32 
183 2.32 
128 2.32 
114 2.29 
232 2.26 
201 2.26 
246 2.23 
181 2.23 
157 2.23 
103 2.23 
182 2.19 
135 2.19 
56 2.19 
14 2.19 
9 2.19 
36 2.17 
170 2.16 
155 2.16 
139 2.16 
129 2.16 
117 2.16 
243 2.10 
205 2.03 
137 2.00 
13 2.00 
INDUSTRIAL AGRIBUSINESS 
231 2.33 
79 2.33 
33 2.33 
13 2.33 
12 2.33 
250 2.31 
214 2.31 
198 2.31 
112 2.31 
103 2.31 
25 2.31 
10 2.31 
226 2.28 
106 2.28 
53 2.28 
45 2.28 
222 2.25 
213 2.22 
182 2.22 
36 2.20 
96 2.19 
90 2.17 
87 2.14 
86 2.14 
246 2.11 
236 2.11 
219 2.11 
164 2.11 
31 2.11 
238 2.06 
174 2.06 
157 2.06 
92 2.06 
88 2.06 
269 2.03 
232 2.03 
212 2.03 
207 2.03 
159 2.03 
158 2.03 
59 2.39 
33 2.39 
108 2.36 
90 2.36 
4 2.36 
273 2.32 
106 2.32 
9 2.32 
271 2.29 
238 2.29 
84 2.29 
27 2.29 
8 2.29 
55 2.25 
26 2.25 
269 2.18 
222 2.14 
114 2.14 
87 2.14 
54 2.14 
234 2.11 
209 2.11 
115 2.11 
236 2.07 
207 2.07 
86 2.07 
41 2.07 
232 2.00 
220 2.00 
219 2.00 
199 2.00 
88 2.00 
193 1.96 
116 1.96 
43 1.96 
40 1.93 
237 1.89 
56 1.89 
34 1.89 
214 1.86 
Rank Order of Task Performance (Present) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND INDUSTRIAL AGRIBUSINESS 
OFFICE 
I Z l  15S 1.85 88 2.00 138 1.93 139 2.03 206 1.82 
122 157 1.85 35 1.96 122 1.93 91 2.03 164 1.82 
123 140 1.35 14 1.96 118 1.93 35 2.03 104 1.82 
124 269 1.82 139 1.93 171 1.90 34 2.00 192 1.79 
125 221 1.82 109 1.93 45 1.90 140 1.97 139 1.79 
126 198 1.82 34 1.93 213 1.87 40 1.97 97 1.79 
127 30 1.82 26 1.93 173 1.87 244 1.94 96 1.79 
128 70 1.79 198 1.89 158 1.87 220 1.94 92 1.79 
129 220 1.73 13 1.89 123 1.87 181 1.94 210 1.75 
130 191 1.73 140 1.85 121 1.87 102 1.94 200 1.75 
131 27 1.73 25 1.85 37 1.87 227 1.92 102 1.75 
132 215 1.71 79 1.85 203 1.84 183 1.92 42 1.75 
133 99 1.71 269 1.81 159 1.84 58 1.92 35 1.75 
134 33 1.71 204 1.81 21 1.84 38 1.92 91 1.71 
135 29 1.71 202 1.81 200 1.81 210 1.89 80 1.71 
136 199 1.68 36 1.81 160 1.81 109 1.89 223 1.68 
137 ill 1.68 181 1.78 lis 1.81 80 1.89 . 194 1.68 
138 108 1.68 220 1.74 12 1.81 29 1.89 159 1.68 
139 188 1.65 113 1.74 252 1.77 202 1.86 98 1.68 
140 181 1.65 110 1,74 154 1.77 107 1.86 95 1.68 
141 164 1.65 45 1.74 116 1.77 99 1.86 29 1.68 
142 158 1. 65 38 1.70 46 1.77 70 1.86 111 1.64 
143 139 1.65 29 1.70 53 1.77 57 1.86 93 1.64 
144 126 1.65 199 1.67 132 1.74 228 1.83 38 1.64 
145 45 1.65 174 1.67 102 1.74 225 1.83 36 1.64 
146 174 1.62 155 1.67 244 1.71 201 1.81 197 1.63 
147 110 1.62 46 1.67 79 1.71 46 1.81 270 1.61 
148 109 1.62 30 1.65 222 1.68 37 1. 81 202 1.61 
149 36 1.62 213 1.63 221 1.68 30 1.81 109 1.61 
150 112 1.59 111 1.63 206 1.68 125 1.79 30 1.61 
151 79 1.59 53 1.63 136 1.68 221 1.78 208 1.59 
152 58 1.59 37 1.63 131 1 .68 203 1.78 158 1.57 
153 214 1.56 183 1.59 172 1.64 197 1.78 107 1.57 
154 170 1.56 205 1.56 90 1.64 108 1.78 221 1.54 
155 160 1. 56 154 1.56 74 1.64 237 1.75 201 1.54 
156 134 1.56 69 1.56 220 1.61 133 1.75 196 1.54 
157 133  1.56 201 1.52 204 1.61 98 1.75 183 1-54 
158 26 1.56 189 1.52 164 1.61 49 1.75 112 1.54 
159 171 1.53 159 1.52 87 1.61 223 1.72 69 1.54 
160 34 1.53 157 1.52 26 1.61 252 1.69 45 1.54 
Rank Order of Task Performance (Present) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND 
OFFICE 
INDUSTRIAL AGRIBUSINESS 
161 223 1.50 182 1.52 190 1.58 199 1.69 174 1.52 
162 207 1.50 188 1.48 180 1.58 170 1.69 195 1.50 
163 189 1.50 158 1.48 141 1.58 165 1.69 110 1.50 
164 177 1.50 14JL 1.48 70 1.58 126 1.69 99 1.50 
165 176 1.50 58 1.48 185 1.55 193 1.67 58 1.50 
166 122 1. 50 223 1.44 25 1.55 192 1.67 53 1.46 
167 213 1. 47 126 1.44 273 1.52 135 1.67 37 1.46 
168 173 i;47 164 1.41 209 1.52 134 1.67 13 1.46 
169 123 1.47 71 1.41 119 1.52 95 1.67 126 1.44 
170 175 1.44 70 1.38 85 1.52 196 1.64 205 1.43 
171 161 1.44 1251 1.36 186 1.48 171 1.64 203 1.43 
172 145 1.44 273 1.33 130 1.48 160 1.64 189 1.43 
173 141 1.44 193 1.33 49 1.48 136 1.64 166 1.43 
174 132 1.44 112 1.33 27 1.48 74 1.64 165 1.43 
175 180 1.41 51 1.33 269 1.45 72 1.64 155 1.43 
176 138 1.41 207 1.30 144 1.45 50 1.64 140 1.43 
177 137 1.41 200 1.30 175 1.42 208 1.61 94 1.43 
176 46 1.41 173 1.30 163 1.42 200 1.61 70 1.43 
179 35 1.41 82 1.30 176 1.39 166 1.61 212 1.39 
180 72 1.41 72 1.30 4 1.37 117 1.61 204 1.39 
181 210 . 1.38 48 1.30 193 1.35 104 1.61 181 1.39 
182 209 1.38 47 1.30 166 1.35 251 1.60 160 1.39 
183 166 1.38 57 1.27 111 1.35 194 1.58 105 1.39 
184 165 1.38 270 1.26 107 1.35 186 1.58 57 1.39 
185 25 1.38 209 1.26 106 1.35 121 1.58 188 1.36 
166 206 1.35 190 1.26 51 1.35 93 1.58 182 1.36 
167 183 1.35 186 1.26 50 1.35 69 1.58 170 1.36 
188 182 1.35 185 1.26 47 1.35 47 1.58 169 1.36 
189 168 1.35 165 1.26 92 1.33 175 1.57 157 1.36 
190 135 1.35 145 1.26 197 1.32 188 1.56 144 1.36 
191 73 1.35 117 1.26 168 1.32 185 1.56 117 1.36 
192 49 1.35 49 1.26 165 1.32 161 1.56 82 1.36 
193 172 1.33 214 1.22 96 1.32 51 1.56 72 1.36 
194 169 1.32 203 1.22 60 1.32 44 1.56 186 1.32 
195 142 1.32 192 1.22 210 1.29 173 1.53 160 1.32 
196 127 1. 32 180 1.22 161 1.29 128 1.53 171 1.32 
197 69 1.32 177 1.22 127 1.29 118 1.53 168 1.32 
198 , 57 1.32 162 1.22 97 1.29 100 1.53 167 1.32 
199 50 1.32 160 1.22 84 1.29 167 1.50 162 1.32 
200 162 1.29 144 1.22 58 1.29 129 1.50 161 1.32 
to 
o 
Rank Order of Task Performance (Present) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND 
OFFICE 
INDUSTRIAL AGRIBUSINESS 
201 155 1.29 143 1.22 270 1.26 122 1.50 lie 1.32 
202 47 1.29 122 1.19 196 1.26 105 1.50 73 1.32 
203 37 1.29 210 1.18 99 1.26 71 1.50 71 1.32 
204 270 1.26 176 1.18 86 1.26 60 1.50 190 1.29 
205 190 1.26 175 1.18 80 1.26 189 1.47 173 1.29 
206 178 1.26 167 1.18 61 1.26 141 1.47 100 1.29 
207 136 1.26 156 1.18 48 1.26 206 1.44 62 1.29 
208 80 1.26 153 1.18 194 1.23 205 1.44 46 1.29 
209 2C8 1.23 152 1.18 177 1.23 137 1.44 211 1.25 
210 163 1.23 151 1.18 169 1.23 73 1.44 185 1.25 
211 121 1.23 147 1.18 167 1.23 41 1.44 179 1.25 
212 117 1.23 130 1.18 152 1.23 270 1.42 141 1.25 
213 71 1.23 123 1.18 104 1.23 176 1.42 125 1.25 
214 64 1.23 73 1.18 98 1.23 155 1.42 67 1.25 
215 167 1.21 50 1.18 83 1.23 110 1.42 60 1.25 
216 144 1.21 215 1.15 77 1.23 94 1.42 175 1.21 
217 119 1.21 194 1.15 76 1.23 81 1.42 163 1.21 
218 118 1.21 166 1.15 32 1.23 215 1.39 74 1.21 
219 48 1.21 163 1.15 207 1.19 168 1.39 68 1.21 
220 200 1.18 161 1.15 162 1.19 138 1.39 61 1.21 
221 195 1.18 131 1.15 105 1.19 61 1.39 187 1.18 
222 186 1.18 129 1.15 71 1.19 42 1.39 184 1.18 
223 185 1.18 127 1.15 69 1.19 204 1.36 177 1.18 
224 130 1.18 80 1.11 64 1.19 52 1.36 176 1.18 
225 128 1. 18 179 1.11 223 1.16 48 1.36 172 1.18 
226 82 1.18 170 1.11 142 1.16 195 1.33 132 1.18 
227 74 1.18 168 1.11 75 1.16 177 1.33 76 1.18 
228 38 1.18 149 1.11 73 1.16 172 1.33 63 1.18 
229 211 1.15 138 1.11 72 1. 16 169 1.33 48 1.18 
230 197 1. 15 128 1.11 62 1.16 162 1.33 156 1.14 
NJ 
O in 
231 194 1.15 118 1.11 184 1.13 144 1.33 142 1.14 
232 187 1.15 208 1.07 178 1.13 124 1.33 123 1.14 
233 184 1.15 197 1.07 149 1.13 82 1.33 77 1.14 
234 179 1.15 187 1.07 112 1.13 76 1.33 76 1.14 
235 147 1.15 184 1.07 110 1.13 43 1.33 75 1.14 
236 146 1.15 178 1.07 109 1.13 184 1.31 66 1.14 
237 131 1.15 171 1.07 108 1. 13 163 1.31 65 1 .14 
236 120 1.15 150 1.07 88 1.13 62 1. 31 64 1.14 
239 65 1.15 148 1.07 211 1.10 187 1.28 47 1.14 
240 63 1.15 146 1.07 192 1.10 180 1.28 129 1.11 
ANK 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
27C 
271 
272 
273 
Rank Order of Task Performance (Present) Continued 
RESIDENTIAL 
61 1.15 
60 1.15 
196 1.12 
193 1.12 
143 1.12 
81 1.12 
66 1.12 
62 1.12 
52 1.12 
51 1. 12 
212 1.09 
205 1.09 
204 1.09 
203 1.09 
202 1.09 
201 1.09 
156 1.09 
154 1.09 
129 1.09 
124 1.09 
75 1.09 
192 1.06 
152 1.06 
151 1.06 
150 1.06 
149 1.06 
148 1.06 
153 1.03 
67 1.03 
78 1.00 
77 1.00 
76 1.00 
68 1.00 
COMMERCIAL 
142 1.07 
135 1.07 
134 1.07 
133 1.07 
212 1.04 
169 1.04 
137 1.04 
121 1.04 
119 1.04 
75 1.04 
74 1.04 
67 1.04 
211 1.00 
196 1.00 
195 1.00 
172 1.00 
136 1.00 
132 1.00 
124 1.00 
120 1.00 
81 1.00 
78 1.00 
77 1.00 
76 1.30 
68 1.00 
66 1.00 
65 1.00 
64 1.00 
63 1.00 
62 1.00 
61 1.00 
60 1.00 
52 1.00 
BUSINESS AND 
OFFICE 
179 1.10 
156 1.10 
82 1.10 
214 1.06 
212 1.06 
208 1.06 
195 1.06 
148 1.06 
146 1.06 
124 1.06 
120 1.06 
95 1.06 
78 1.06 
65 1.06 
153 1.03 
150 1.03 
143 1.03 
67 1.03 
63 1.03 
57 1.03 
52 1.03 
215 1.00 
187 1.00 
151 1.00 
147 1.00 
145 1.00 
100 1.00 
94 1.00 
93 1.00 
91 1.00 
61 1.00 
68 1.00 
66 1.00 
INDUSTRIAL 
132 1.28 
123 1.28 
64 1.28 
127 1.25 
119 1.25 
65 1.25 
142 1.22 
130 1.22 
120 1.22 
63 1.22 
178 1.19 
146 1.19 
78 1.19 
66 1.19 
190 1.17 
156 1.17 
143 1.17 
131 1.17 
77 1.17 
211 1.14 
149 1.14 
148 l.ill 
147 1.11 
145 1.11 
75 1.11 
67 1.11 
179 1.08 
154 1.06 
152 1.03 
151 1.03 
66 1.03 
153 1.00 
150 1.00 
AGRIBUSINESS 
178 1.11 
126 1.11 
127 1.11 
124 1.11 
122 1.11 
120 1.11 
119 1.11 
215 1.07 
145 1.07 
143 1.07 
135 1.07 
134 1,07 
133 1.07 
131 1.07 
130 1.07 
52 1.07 
51 1.07 
50 1.07 
49 1.07 
154 1.04 
152 1.04 
146 1.04 
121 1.04 
153 1.00 
151 1.00 
150 1.00 
149 1.00 
148 1.00 
147 1.00 
138 1.00 
137 1.00 
136 1.00 
81 1.00 
Rank Order of Task Performance (Projected) 
RANK 
1 
2 
3 
4 
5 
6 
7 
6 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
RESIDENTIAL COMMERCIAL BUSINESS AND INDUSTRIAL AGRIBUSINESS 
OFFICE 
262 4.62 
6 4.76 
261 4.68 
259 4.65 
41 4.56 
40 4.56 
18 4.56 
248 4.50 
39 4.50 
238 4.47 
20 4. 44 
5 4.32 
2 4.32 
217 4.29 
1 4.29 
19 4.26 
43 4.06 
42 4.06 
216 4.03 
28 3.94 
1 4.69 
6 4.42 
2 4.38 
262 4.37 
18 4.31 
5 4.27 
20 4.23 
265 4.15 
259 4.07 
248 4.07 
217 3.89 
257 3.81 
249 3.81 
254 3.78 
16 3.73 
261 3.70 
258 3.70 
247 3.70 
39 3,70 
19 3.69 
262 4.93 
259 4.77 
18 4.74 
248 4.68 
16 4.61 
1 4.48 
238 4.39 
6 4.39 
261 4.36 
217 4.32 
20 4.29 
19 4.29 
254 4.26 
247 4.23 
2 4.23 
257 4.13 
39 4.10 
23 4.10 
5 4.06 
216 4.03 
265 4.56 
257 4.56 
259 4.44 
258 4.44 
262 4.39 
5 4.36 
2 4.33 
1 4.31 
18 4.19 
3 4.17 
263 4.11 
6 4.11 
264 4.06 
261 4.03 
39 4.00 
20 3.97 
217 3.78 
266 3.67 
256 3.64 
55 3.64 
257 4,57 
259 4.46 
258 4.43 
265 4.36 
1 4.36 
263 4.29 
262 4.25 
248 4.18 
5 4.14 
264 4.07 
20 4.07 
261 4.04 
18 4.00 
6 4.00 
19 3.89 
266 3.82 to 
253 3.82 <=> 
3 3.82 
2 3.75 
256 3.68 
266 3.91 
16 3.91 
263 3.85 
250 3.85 
264 3.82 
247 3.82 
265 3.79 
260 3.79 
254 3.79 
101 3.76 
101 3.67 
266 3.63 
250 . 3.59 
238 3.56 
218 3.52 
17 3.50 
263 3.48 
89 3.48 
264 3.41 
239 3.41 
7 3-93 
258 3.90 
17 3.90 
54 3.81 
218 3.77 
263 3.74 
260 3.74 
40 3.74 
226 3.71 
233 3.68 
54 3.64 
15 3.58 
248 3.50 
272 3.47 
218 3.47 
255 3.44 
17 3.42 
23 3.36 
254 3.33 
19 3.31 
249 3,68 
7 3.68 
23 3.64 
28 3.61 
16 3.61 
254 3.57 
247 3.57 
15 3.54 
268 3.46 
250 3.46 
7 3.76 
249 3.71 
257 3.68 
258 3.67 
237 3.65 
89 3.65 
272 3.62 
256 3.62 
255 3.62 
218 3.62 
225 3.41 
15 3.38 
7 3.38 
233 3.37 
3 3.36 
21 3.35 
241 3.33 
240 3.33 
226 3.33 
23 3.31 
41 3.68 
3 3.68 
256 3.64 
229 3.64 
140 3.61 
28 3.61 
250 3.55 
235 3.55 
239 3.52 
33 3.52 
267 3.28 
253 3.28 
16 3.28 
59 3.22 
28 3.19 
260 3.17 
241 3.14 
240 3.14 
249 3.11 
21 3.11 
39 3,39 
255 3.36 
217 3.36 
24 3.32 
241 3.25 
225 3.25 
267 3,21 
113 3.18 
21 3.18 
224 3.14 
Rank Order of Task Performance (Projected) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND INDUSTRIAL AGRIBUSINESS 
OFFICE 
41 44 3.50 256 3.30 264 3.48 247 3.08 229 3.11 
42 232 3.47 229 3.30 15 3.48 89 3.OS 226 3.11 
43 24 3.47 106 3.30 255 3.45 14 3.03 260 3.07 
44 224 3.41 216 3.26 101 3.45 233 3.02 240 3.07 
45 233 3.36 as 3.26 199 3.42 268 3.00 17 3.07 
46 226 3.38 28 3.23 265 3.39 230 2.97 272 3.04 
47 229 3.36 230 3.22 249 3.39 239 2.94 230 3,04 
48 96 3-35 40 3.22 232 3„39 216 2.94 10 3.04 
49 85 3. 35 260 3.18 44 3.39 24 2.94 245 3.00 
50 97 3.29 219 3.18 31 3.35 271 2.92 227 3.00 
51 15 3.29 90 3.18 24 3.35 11 2.92 233 2.96 
52 11 3.26 83 3.18 237 3.32 242 2.89 218 2.96 
53 230 3.23 55 3.18 228 3.32 101 2.89 32 2.96 
54 219 3.23 235 3.15 225 3.32 9 2.89 242 2.93 
55 253 3.21 84 3.15 240 3.26 234 2.86 198 2.93 
56 90 3.21 24 3.11 234 3.26 114 2.83 228 2.89 
57 225 3.18 224 3.11 272 3.23 85 2.83 191 2.89 
58 114 3.18 96 3.11 38 3.23 245 2.78 31 2.89 
59 227 3.15 54 3.11 219 3.19 229 2.7m 12 2.89 
60 23 3.15 41 3.11 202 3.19 250 2.75 216 2.86 
61 240 3.12 11 3.08 191 3.19 113 2.75 11 2.86 
62 95 3.12 237 3.07 55 3.19 83 2.75 231 2.82 
63 239 3.06 272 3.04 266 3.16 13 2.75 83 2.82 
64 93 3.03 232 3.00 231 3.16 8 2.75 239 2.79 
65 9 3.03 268 2.96 227 3.13 209 2.72 85 2- 79 
66 246 3.00 234 2.93 43 3.13 115 2.72 14 2.79 
67 103 3.00 231 2.93 . 133 3.10 4 2.72 235 2.75 
68 100 3.00 103 2.93 198 3.06 224 2.69 89 2.75 
69 54 3.00 267 2.69 174 3.06 56 2.69 101 2.71 
70 32 3.00 253 2.89 241 3.03 103 2.67 26 2.71 
71 241 2.97 246 2.89 134 3.03 27 , 2.67 4 2.71 
72 235 2.94 228 2. 89 30 3.03 7 2.67 252 2.68 
73 268 2.91 97 2.89 29 3.03 84 2. 64 246 2.68 
74 251 2.91 87 2.89 251 3.00 26 2.64 25 2.68 
75 83 2.91 86 2.89 230 3.00 273 2.61 213 2.64 
76 228 2.88 252 2.88 126 2.93 243 2.61 59 2.64 
77 21 2.86 12 2.85 89 2.93 235 2.61 55 2.61 
78 106 2.85 227 2.81 10 2.93 222 2.61 33 2.61 
79 84 2.85 59 2.81 253 2.90 214 2.61 8 2.61 
80 59 2.32 32 2.81 188 2.90 22 2.61 251 2.57 
Rank Order of Task Performance (Projected) Continued 
RANK 
81  
82 
83 
84 
85 
86 
87 
88 
89 
90 
91. 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118  
119 
120 
RESIDENTIAL 
271 2.79 
267 2.79 
55 2. 79 
245 2.76 
87 2. 73 
94 2.71 
12 2.71 
10 2.68 
17 2.65 
22 2.62 
104 2.59 
92 2.59 
3 2.59 
115 2.56 
113 2.56 
252 2.54 
234 2.53 
14 2.53 
242 2.50 
105 2.47 
COMMERCIAL 
271 2.78 
255' 2.78 
251: 2.78 
245 2.78 
95 2.78 
10 2.76 
244 2.74 
242 2.74 
9 2.73 
114 2.70 
43 2.70 
42 2.70 
243 2.67 
107 2.63 
22 2.61 
27 2.58 
102 2.52 
100 2.52 
236 2.48 
105 2.48 
BUSINESS AND 
OFFICE 
135 2.90 
59 2.90 
271 2.84 
129 2.81 
189 2.77 
128 2.77 
125 2.77 
42 2.77 
34 2.77 
267 2.68 
236 2.68 
113 2.68 
268 2.61 
242 2.61 
157 2.61 
56 2.61 
245 2.58 
224 2.58 
139 2.58 
246 2.55 
INDUSTRIAL 
32 2.58 
10 2. 58 
191 2.56 
45 2.56 
25 2.56 
12 2.56 
116 2.53 
79 2.53 
111 2.50 
97 2.50 
86 2.47 
182 2.44 
53 2.44 
246 2.42 
198 2.42 
33 2.42 
231 2.39 
213 2.39 
106 2.39 
87 2.39 
AGRIBUSINESS 
108 2.57 
103 2.57 
84 2.57 
27 2.57 
22 2.57 
9 2.57 
243 2.54 
90 2.54 
54 2.54 
44 2.54 
106 2.50 
244 2.46 
273 2.43 
115 2.43 
87 2,43 
79 2.43 
269 2.39 % 
114 2.33 vo 
238 2.32 
209 2.32 
102 2.47 
116 2.44 
231 2.41 
98 2.41 
86 2.41 
273 2.38 
244 2.35 
53 2.35 
243 2.32 
13 2.32 
56 2.29 
4 2.29 
145 2,23 
31 2.23 
91 2.21 
236 2.18 
222 2. 12 
221 2.12 
157 2.12 
140 2.09 
33 2.46 
4 2.46 
31 2.42 
8 2.38 
222 2.37 
221 2.37 
91 2.35 
98 2.33 
94 2.33 
104 2.30 
99 2.30 
93 2.30 
13 2.23 
191 2.22 
115 2.22 
56 2.22 
126 2.18 
92 2.17 
14 2.15 
116 2.15 
181 2.55 
117 2.55 
22 2.55 
183 2.52 
138 2.52 
137 2.52 
11 2.48 
155 2.45 
182 2.42 
136 2.42 
244 2.39 
243 2.39 
8 2.39 
114 2.35 
170 2.32 
14 2.32 
13 2.32 
252 2.26 
173 2.26 
103 2.26 
220 2.36 
219 2.36 
207 2.36 
140 2.36 
139 2.36 
36 2.34 
236 2.33 
164 2.33 
90 2.33 
226 2.31 
181 2.31 
157 2.31 
31 2.31 
112  2 . 28  
269 2.25 
238 2.25 
96 2.25 
174 2.19 
88 2.19 
40 2.19 
86 2.32 
271 2.29 
207 2.29 
41 2.29 
222 . 2.25 
234 2.21 
199 2.21 
236 2.14 
88 2.14 
56 2. 14 
40 2.14 
220 2.11 
116 .2.11 
219 2.07 
96 2.07 
43 2-07 
34 2.07 
200 2.04 
193 2.04 
232 2.00 
RANK 
1 2 1  
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
146 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
Rank Order of Task Perfomance (Projected) Continued 
RESIDENTIAL 
107 2.09 
125 2.06 
68 2.06 
269 2.03 
159 2.03 
8 2.03 
220 2.00 
198 1.97 
126 1.97 
70 1.88 
COMMERCIAL 
108 2.15 
140 2.11 
34 2.08 
25 2.08 
206 2.07 
139 2.07 
88 2.07 
35 2.04 
44 2.04 
109 2.00 
BUSINESS AND 
OFFICE 
122 2.23 
118 2.23 
9 2.23 
36 2.20 
205 2.19 
201 2.19 
158 2.19 
131 2.19 
45 2.16 
141 2.13 
INDUSTRIAL 
35 2.19 
29 2.19 
227 2.17 
212 2.17 
183 2.17 
158 2.17 
34 2.17 
159 2.14 
244 2.11 
102 2.11 
AGRIBUSINESS 
192 2.00 
139 2.00 
237 1.96 
214 1.96 
210 1.96 
199 1.96 
97 1.96 
92 1.96 
29 1.96 
164 1.93 
45 1.88 220 1.96 53 2.10 92 2.11 206 1.89 
139 1.85 113 1.96 171 2.10 58 2.09 104 1.89 
30 1.85 26 1.96 121 2.10 232 2.06 102 1.89 
215 1.82 36 1.96 35 2.09 126 2.06 96 1.89 
158 1.79 202 1.93 132 2.03 91 2.08 91 1.89 
27 1.79 29 1.92 46 2.03 125 2.06 38 1.89 
199 1.76 269 1.89 37 2.03 210 2.06 194 1.86 
191 1.76 198 1.89 160 2.00 133 2.06 35 1.86 
181 1.76 45 1.89 159 2.00 99 2.06 30 1.86 
111 1.76 181 1.81 123 2.00 251 2.03 158 1.82 
99 1.76 155 1.81 21 2.00 80 2.03 42 1.82 
29 1.76 141 1.81 115 1.97 74 2.03 13 1.82 
174 1.73 110 1.61 154 1,93 38 2.03 80 1.79 
164 1.73 79 1.61 203 1.90 252 2.00 36 1.79 
160 1.73 199 1.78 130 1.90 221 2.00 197 1.78 
110 1.73 174 1.78 74 1.87 134 2.00 126 1.78 
108 1.73 46 1.78 49 1.87 109 2.00 270 1.75 
33 i.73 38 1.77 222 1.84 70 2.00 223 1.75 
188 1.71 125 1.76 221 1.84 57 2.00 202 1.75 
134 1.71 159 1.74 206 1.84 49 2.00 111 1.75 
1C9 1.71 157 1.74 200 1.84 46 2.00 107 1.75 
133 1.68 127 1.74 176 1.84 226 1.97 95 1.75 
112 1.68 30 1.72 164 1.84 203 1.97 93 1.75 
36 1.68 213 1.70 116 1.84 202 1.97 206 1.74 
223 1.65 119 1.70 50 1.84 165 1.97 112 1.71 
214 1.65 37 1.69 213 1.81 108 1.97 99 1.71 
176 1.65 223 1.67 79 1.61 98 1.97 174 1.70 
122 1.65 156 1.67 12 1.61 44 1.97 221 1.68 
56 1.65 111 1.67 180 1.77 201 1.94 201 1.66 
171 1.62 69 1.63 172 1.77 170 1.94 110 1.68 
Rank Order of Task Performance (Projected) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND 
OFFICE 
INDUSTRIAL AGRIBUSINESS 
161 170 1.62 58 1.63 90 1.77 135 1.94 109 1.68 
162 132 1.62 53 1.63 204 1.74 60 1.94 58 1.68 
163 123 1.62 183 1.59 119 1.74 37 1.94 37 1.68 
164 26 1.62 154 . 1.59 70 1.74 225 1.92 45 1.67 
165 207 1.59 182 1.56 26 1.74 197 1.92 196 1.64 
166 177 U59 205 1.52 102 1.71 171 1.92 183 1.64 
167 173 1.59 201 1.52 220 1.68 136 1.92 69 1.64 
168 127 1.59 189 1.52 185 1.68 237 1.89 203 1.61 
169 46 1.59 71 1.52 51 1.68 223 1.89 189 1.61 
170 35 1.59 188 1.48 269 1.64 95 1.89 155 1.61 
171 161 1.56 164 1.48 166 1.64 51 1.89 140 1.61 
172 141 1.5b 70 1.46 25 1.64 30 1.89 57 1.61 
173 138 1.56 128 1.44 87 1.61 160 1.86 53 1.59 
174 137 1.56 180 1.41 47 1.61 121 1.86 195 1.57 
175 79 1. 56 145 1.41 27 1.61 50 1.86 157 1.57 
176 25 1.56 134 1.41 186 1.58 199 1.83 94 1.57 
177 213 1.53 132 1.41 165 1.58 166 1.83 212 1.54 
178 139 1.53 112 1.41 85 1.58 141 1.83 205 1.54 
179 34 1.53 82 1.41 48 1.58 128 1.83 188 1.54 
ISO 165 1.50 72 1.41 190 1.55 118 1.83 166 1.54 
Ni 
181 270 1.48 51 1.41 177 1.55 117 1.83 165 1.54 
182 18C 1.47 49 1.41 163 1.55 107 1.83 72 1.54 
183 168 1.47 48 1.41 144 1.55 72 1.83 182 1.50 
184 135 1.47 57 1.38 72 1.55 69 1.83 181 1.50 
185 209 1.44 270 1.37 58 1.55 52 1.83 160 1.50 
186 72 1.44 200 1.37 273 1.52 208 1.81 105 1.50 
187 210 1.41 193 1.37 167 1.52 192 1.81 100 1.50 
188 183 1.41 133 1.37 60 1.48 186 1.81 70 1.50 
189 175 1.41 117 1.37 209 1.45 61 1.81 204 1.46 
190 169 1.41 50 1.37 168 1.45 175 1.80 186 1.46 
191 166 1.41 47 1.37 127 1.45 200 1.78 170 1.46 
192 162 1.41 122 1.35 76 1.45 196 1.78 141 1.46 
193 136 1.41 273 1.33 4 1.43 194 1.78 73 1.46 
194 121 1.41 209 1.33 175 1.42 104 1.78 71 1.46 
195 69 1.41 207 1.33 161 1.42 193 1.75 46 1.46 
196 172 1. 39 177 1.33 152 1.42 82 . 1.75 190 1.43 
197 182 1.38 173 1.33 61 1.42 205 1.72 173 1.43 
198 73 1.38 170 1.33 270 1.39 173 1.72 171 1.43 
199 57 1.38 165 1.33 197 1.39 122 1.72 169 1.43 
200 49 1.38 160 1.33 107 1.39 185 1.69 168 1.43 
Rank Order of Task Performance (Projected) Continued 
RANK 
201 
202 
* 203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
RESIDENTIAL 
37 1.38 
206 1.35 
155 1.35 
142 1.35 
124 1.35 
117 1.35 
71 1.35 
47 1.35 
178 1.32 
130 1.32 
128 1.32 
50 1.32 
19C 1.29 
163 1.29 
119 1.29 
2C8 1.26 
200 1.26 
186 1.26 
146 1.26 
120 1.26 
118 1.26 
74 1.26 
48 1.26 
185 1.23 
144 1.23 
143 1.23 
131 1.23 
82 1.23 
80 1.23 
64 1.23 
203 1.21 
187 1.21 
184 1.21 
167 1.21 
129 1.21 
38 1.21 
IS7 1.18 
195 1.18 
193 1. 18 
179 1.18 
COMMERCIAL 
152 1.33 
147 1.33 
144 1.33 
142 1.33 
214 1.30 
203 1.30 
167 1.30 
1612 1.30 
156 1.30 
151 1.30 
143 1.30 
129 1.30 
123 1.30 
190 1.26 
185 1.26 
176 1.26 
175 1.26 
138 1.26 
135 1.26 
73 1.26 
130 1.23 
215 1.22 
210 1.22 
192 1.22 
186 1.22 
179 1.22 
166 1.22 
161 1.22 
149 1.22 
146 1.22 
118 1.22 
171 1.18 
163 1.18 
153 1.18 
150 1.18 
137 1.18 
80 1.15 
204 1.15 
194 1.15 
178 1.15 
BUSINESS AND 
OFFICE 
96 1.39 
75 1.39 
73 1.39 
69 1.39 
169 1.36 
193 1.35 
178 1.35 
162 1.35 
111 1.35 
106 1.35 
71 1.35 
142 1.32 
99 1.32 
84 1.32 
77 1.32 
223 1.29 
210 1.29 
184 1.29 
104 1.29 
97 1.29 
62 1.29 
207 1.26 
196 1.26 
86 1.26 
80 1.26 
194 1.23 
156 1.23 
149 1.23 
109 1.23 
105 1.23 
98 1.23 
64 1.23 
32 1.23 
179 1.19 
148 1.19 
124 1.19 
120 1.19 
112 1.19 
no 1.19 
83 1.19 
INDUSTRIAL 
167 1.69 
161 1.69 
129 1.69 
47 1.69 
41 1.69 
206 1.67 
188 1.67 
137 1.67 
119 1.67 
62 1.67 
132 1.64 
130 1.64 
110 1.64 
100 1.64 
76 1.64 
71 1.64 
204 1.61 
172 1.61 
138 1.61 
93 1.61 
81 1.61 
73 1.61 
65 1.61 
64 1.61 
42 1.61 
215 1.58 
189 1.58 
169 1.58 
155 1.58 
131 1.58 
124 1.58 
63 1.58 
270 1.56 
176 1.56 
168 1.56 
144 1.56 
105 1.56 
48 1.56 
195 1.53 
184 1.53 
AGRIBUSINESS 
167 1.43 
161 1.43 
144 1*43 
118 1.43 
117 1.43 
82 1.43 
74 1.43 
62 1.43 
185 1.39 
162 1.39 
125 1.39 
180 1.36 
132 1.36 
127 1.36 
77 1.36 
76 1.36 
75 1.36 
176 1.32 
61 1.32 
60 1.32 
48 1.32 
47 1.32 
51 1.30 
215 1.29 
211 1.29 
187 1.29 
184 1.29 
179 1.29 
177 1.29 
163 1.29 
142 1.29 
68 1.29 
67 1.29 
63 1.29 
175 1.25 
172 1.25 
156 1.25 
135 1.25 
120 1.25 
129 1.22 
Rank Order of Task Performance (Projected) Continued 
RANK RESIDENTIAL COMMERCIAL BUSINESS AND 
OFFICE 
INDUSTRIAL AGRIBUSINESS 
241 147 1. 18 168 1.15 63 1.19 120 1.53 128 1.22 
242 65 1.18 148 1.15 146 1.16 94 1.53 50 1.22 
243 60 1. 18 136 1.15 143 1.16 66 1.53 134 1.21 
244 52 1.18 131 1.15 108 1. 16 43 1.53 133 1.21 
245 211 1.15 61 1.15 88 1.16 187 1.50 131 1.21 
246 205 1.15 60 1.15 67 1.16 127 1.50 123 1.21 
247 204 1.15 212 1.11 57 1.16 123 1.50 78 1.21 
248 196 1.15 74 1.11 92 1.13 180 1.47 49 1.21 
249 194 1.15 208 1.07 192 1. 13 177 1.47 52 1.18 
230 192 1.15 197 1.07 187 1.13 77 1.44 130 1.18 
251 153 1.15 187 1.07 153 1.13 162 1.42 119 1.18 
252 61 1. 15 184 1.07 82 1.13 75 1.42 66 1.18 
253 75 1.15 169 1.07 78 1.13 163 1.39 65 1.18 
254 66 1. 15 124 1.07 65 1.13 146 1.39 178 1.14 
255 63 1.15 121 1.07 52 1.13 143 1.39 143 1.14 
256 62 1-15 75 1.07 212 1.10 142 1.39 136 1.14 
257 61 1. 15 62 1.07 211 1.10 78 1.39 124 1.14 
258 51 1.15 120 1.04 208 1.10 190 1.36 122 1.14 
259 212 1. 12 78 1.04 195 1.10 178 1.33 121 1.14 
260 154 1.12 77 1.04 95 1.10 147 1.33 64 1.14 
261 77 1. 12 76 1.04 66 1.10 148 1.31 145 1.11 
262 202 1.09 67 1.04 214 1.06 145 1.31 137 1.11 
263 201 1.09 63 1.04 147 1.06 68 1.31 138 1.07 
264 156 1.09 211 1.00 145 1.06 211 1.28 154 1.07 
265 149 1.09 196 1.00 81 1.06 156 1.28 152 1,07 
266 148 1.09 195 1.00 68 1.06 67 1.28 147 1.07 
267 152 1.06 172 1.00 151 1.03 179 1.22 146 1.07 
268 151 1.06 81 1.00 150 1.03 153 1.17 153 1.04 
269 150 1.06 68 1.00 215 1.00 149 1.17 151 1.04 
270 76 1.06 66 1.00 100 1.00 154 1.14 150 1.04 
271 67 1.06 65 1.00 94 1.00 151 1. 14 149 1.04 
272 78 1.03 64 1.00 93 1.00 152 1.11 148 1.04 
273 68 1.03 52 1.00 91 1.00 150 1.11 81 1.00 
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APPENDIX F: SCATTERPLOTS AND CORRELATION BETWEEN 
TASKS PERFORMED BY RESPONDENT GROUPS 
Appendix F presented a visual display of the relationship 
between the responses of two respondent groups for all 273 
task statements. In each case the first name that appeared 
below the scatterplot was plotted on the Y (vertical) axis 
and the second name was plotted along the X (horizontal) 
axis. The axis values (1.0 to 5.0) referred to the response 
frequencies (1 = Never, 2 = Yearly, 3 = Monthly, 4 = Weekly, 
5 = Daily). In each scatterplot the correlation between the 
two groups was shown as the r value. 
Any plot point indicated the mean performance frequency 
of the two groups for a particular task. Points plotted in 
the upper-left region represented tasks performed more 
frequently by the first group. Points in the lower-right 
represented tasks performed more frequently by the latter 
group. Points in the upper-right represented tasks per­
formed frequently by both groups and those appearing in the 
lower left represented tasks performed infrequently by both 
groups. 
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